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Biographical Memoir ^ the late Hsksy Euhl, M. P. Doctor 
of Natural History^ ^c. 4^. • 

JlIsnby KiiHL was bom at Hanau, on the 17th September 
1797' Hifi fathtf , Jdm Henry Kuhl, was prendent of the prnv 
▼indal oourt of judicature, an oflfice iduch he still oontmues to 
(Mscharge. His mother, Maria Judith Waltbor, who died at an 
adTaaoed Bge, was the daughter o£ £rederick William Watther, 
who was Councillor of State at Hanover. 

KUhl, who was by nature endowed with an excellent genius^ 
was, from his earliest years, so fond of the study of natural hts^ 
tory, that he usually devoted to it all his spare hours after the 
.orctinary labours of the sdiool had been performed. * He hap. 
pened to be bom at a time and in a country whidi were parti* 
eukrly favourable to the cultivation of his genius; for no one 
wfll deny diat the discoveries, by- whidi many parts of natural 
Instory have of late years been elucidated, are in no small de. 
grse to be attributed to the naturalists on the Mayne. 

In the numberof these were many friends of bis father, such 
as Leisler, Meyer^ Gaertner, and De Leonhard. The two fnr- 
mer introduced him to the study of geology, Gaertner to that of 
botany, while Leonhard tau^t \am that of minerak^ ia ge* 
tieral. But he was eqpedally inddbted to the care of Leidery 
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S Biographical Memmr of the laie Henry Kuht 

who, being without children himself, and knowing Kuhl to be 
very fond of the study of natural history, and possessed of great 
talents, took him into his society, which proved of the greatest 
advantage to him. For Leisler was president of the association 
which had been formed at Hanau not long before, for the sale 
and exchange of objects of natural history, and an opportunity 
was thus afforded him of handling and examining these objects. 
He himself collected new specimens for the museum in the sur- 
rounding country, and transmitted them in a sufficiently finished 
condition ; and be^des, freed his friend of tnuch of the labour 
to which his literary connections subjected'him. He met him 
daily at those hunting excursions which proved oi so much be- 
nefit to the ornithology of Europe, accompanied him on these 
expeditions, and, in short, was conducted by him into the only 
path by which the assiduous investigator of nature can be led. to 
acquire a true knowledge of the objects of his pursuit. The 
consequence, was, that Kiihl, while yet a boy, wa8 much better 
acquainted with these objects than often falls to the lot of pe^ 
pie oonsid^ably advanced in years. In this manner he obtain- 
ed a niuch more complete knowledge of the natural productions 
of the country of Hanau than could have been expected at his 
early age ; and, at the same time, so improved the natural acu- 
men of his mind, that he afterwards detected, in other parts of 
the earth, objects which had eluded the observation of many na- 
turalists. 

Witliout allowing their proper weight to these circumstan- . 
ces, it will scarcely be credited, that Kiihl, whoi only nineteen 
years of age, had already gone over the whole range of mineral 
logy under the instruction of Leonhard, exaxninied a great num- 
ber of the plants growing in Wetteravia,. with the assistance of 
G8ertner,'and acquired a knowledge of all the quadrupeds, birds 
and fishes, of the middle parts of Europe. Besides, at thi&age, 
he published, in the Wetterauen Annalen, v(d. iv*, a paper on 
the bats of Germiany, in which several species were described for 
the first time by himself. After Leisler^s death, which hap* 
pened on the 18th November 1813, he undertook.the charge oS 
the zoolc^cal department of the institution mentioned above, for 
the sale and exchange of natural curiosities. Nor were Jiis 
scientific pursuits interrupted by the accession of these new la- 
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b^mrai; ' for allfaoiigh he managM ^^ftrfy the whole busiiiess 
himaelf, he ao asaidu6uflly cultivated them as to be taken notice 
ci by the moet illustlioud naturalists of our tupe. 

After having unda^one the uliual preparatory exeMises in 
the Latin school of Hanau, he detomuned to proceed to the Uni- 
yerdity of Heidcfbecg^ with the design of devotuig his whde 
life to the study of natural hi&tory, and the rescdution of pa- 
tiently submitting to all the inconv^iiences which, finxn the 
want of sufficient pecuniary resources, he foresaw could .not be 
avoided, in the pursuit of this science. On this, occasion he 
writes in the following manner to his friend Bojes : ^< What li« 
terary profession I shall follow, I do not know. This I know, 
however, that, without the study of natural history, I cannot 
live. I therefore wish, with all my heart, that whatever situa- 
ti<m I may have in future, it may leave for me a few by4K.ur,, 
in which I may indulge in those investigations which are of all 
others the most agreeable to me. I do not seem to have been 
bora finr the study of law, which some recommend to me to fol- 
low ; and so I imagine my best plan will be to study medkine. 
But I should gladly renounce this also, the moment an oppor- 
. tunity might occur, that I might give myself wholly up to na- 
tural history. But if this do not happen, I shall accommodate 
mysdf to cSrciunstancesjT and study medicine, for physicians are 
required all the world over ; and when my studies are finished, 
I shall endeavour, if possible, to get out to Arnica, or where- 
ever fortune may lead." 

He, tl^refore, in the month of September 1816, had made 
upJiis mind to go to Heidelberg, when Theodore .Van Swiu- 
der^, one of the GrcHiingen professors,^ becoming acquainted 
with him, prevailed upon hun to fdlow him to Groningen. 
.This a^angement was fortunate for Kuhl ; for although his g^ 
nius and assiduity. would have led him to eminence, indepen- 
dently of Swinderen, yet this- object could only have been at- 
tained by a longer way, and after much time. For with what 
difficuld^^woidd herhave had to struggle, and how. many sour- 
ces which -Holland disclosed would have been lost to him.'^ But 
here,- under an entirely diiGsrent sky, — ^in the nudst of other 
. plants. and other aramals,-«-in the vicinity of the sea, which l\c 
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hadib^ l^ldhed le b^hdd, aad ^o&sefS^ fitinMh^d to tte riob wi^ 
lec66ns ^ H^2^)-^4ie dafly «drW h^w db§<6C$ts «d extdte AfiiiiBh 
his thirst after fenowle^^. In sholt, be Ai&re found i^ptQ^u^ 
Mties of {joiptovement #hidh fe^ oth^ plaeses ettidd biett^ aferd, 

Di^culties, ha^6ver, docunred, ^hi<;h presented cbistades t# 
his departure for HoUaild; but ^keste were xemoiFed by die kkld«^ 
liess Gf Switideren, who felt mtich interested in him, a^d, ittore* 
tfter, was inflo^fkiced by the hope that he WdaM prove an ho^ 
tour to the uniTersity of which he faiins^lf was a member. At 
tfie end ct SepietBiher 1816, Kvkl arriTed at Grotifmgen, and 
from this time tihey pursued thdr 'Studied together. It happened 
(hat S wihd^en had then commenced his lectures on Natural Hi8x> 
t<»y, ^idek hang dn a hanger sade, usuaBy occupied four years 
in continuance, whereas his ordinaiy lectures were iini Aed wilSiin 
a year. Kiihl, th^i^ore, was admitted hsko the nmnber of his 
hearers ; nor was he merdy a hearer, but also an asmstant. 
This year,aItiiough he attended De la Faflle and Bakker on na- 
tural philosoj^ and anatomy, he was chiefly occupied in the 
iftudy of naturi^l history, txynfildng himself to the miQinmalia, 
and making choice of a mate precise method in treating these dif*- 
ferent subjects, than is usually foHowed. With regard to 6win. 
^eren^s lectures on quadinpeds, this is suffidendy attested by 
his prize essay, in whidh he very ingeniously explained the gra- 
dual manner in whidi the animals t^ this dass pass into each 
otber. There needs be little wonder, then, if he gained the 
gold medal. 

Previous to 1816, the year in which he came to Grcming^, 
the zoological knowledge which he had acquired, included only 
indigenous animals, as he had seen but very few exotic onei^. 
On this account, however accurat0ly he knew indigenous ani- 
mals, and their mode of living, he yet wanted some general pro- 
spectus, without which there can be no order in the study. He, 
therefore, first of all read lUiger^s Prodromus, which Swinderen 
followed in his lectures On quadrupeds and birds. But he did 
not confine himsdif to merely readmg it, but at the same timie 
dfligently compared each description widi die object itself ih the 
museum. In this manner, during the first period of his resi- 
dence here, he passed five days of the week ; but on Saturday 
he made an excursion to this or that village along the coast, in 
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crdeF to o^Iept Qfihes or birds. Op tbtf wblw hpljdnjrs of t^ 
yeiprbei^iufejcMini^yslo An^it^d^^ XbrlMi^ and XeydlBO^ in 
idp^ li8 vkgited T^oaminok, as well as die ddjer V<9i^U% who 
Isold Usfi vuB^j natond olyeeto, among wldcli imy ^m^md' that 
he bad i|e^er seooL bdloif. He alsQ Kaet mth Qtber ^eam^d mem 
atfifr. aft jtriigBians^ t^e I^yden pTofyea^^ Van Mahun, a tsiedU 
cat piVA^titioA^ fl(t HMrai^ and others, th idso siay^ s^iend 
^sys iP' ^e tpwn of lispte, with TmimpiGk, i» Oipdar ta dollM 
thQ ankaals of that dJstX9ct« and ^^s^c^ them* 

Buriipkg; the WhMfninticle vacataoO) h^ made aja eKcnrmii to 
the idand (^ Aatt)ii^ whetie he not ovJy obtamd many nalund. 
cfcjljspt^ h^t idso made Mi agre^nent with the keeper of the ishmd^ 
thi^e shoiild transmit ta 1^ whatev^ nd^t chance to be cast 
smSee upon it« The ijonsequ^ae of the$e jouro^ was an a* 
timdant auj^piy to almost aU the coUections in Germaiiy of seds 
and rare maisUie birds. 

When he had retttrlied home diq^ ditsiunnier vacatioaof 
1817, he acquired a knowledge of BMiry eapensiiie woriis in the 
lijtosry of the Soei^ty of Wett^^cmi, and, dmi^ the same vaea- 
ikm^he iiiad^ a tieip ffom B^JHau to Heidelberg, wl»^re he met 
^itb Tiedemanm a very acoampUshed and learned man, who £»* 
i^Mred him i^ usefijl advio^ wfffit^ng his studies and pre* 
sfent^d him vHh some of his cel^Nrated works* By this time he 
had aoqidrod.^ emineot a name in his own country^ that he waa 
elec^ n.mepibi^r of the Natural Hi^storp,8o(E»elijy al Marburg, as 
well is of that which has been mstituted at Hanau, under the 
mMtoeof the W^tti^w ^Booifiy, for piomoting the study <^ evay 
defaitiftmt of Natural History. And, in. t^e »d of the follow- 
ing year,, on the 80lh I>Qeamber 1311^ be waa made a mwiber 
of Qxf^ Aeademia CiSssarw Leefoldinp-Cai^pss, und^ thie nmna 
of JobtMon^ 

On the 12th Angiiit be passed the Rhine, ascompamed with a 
laigs party, in ^Imk wi^re I^riiard and bis. family, and return- 
ed to QroningeQ, by N0l«^i^> Suisbui^, Utrcebt, X>e^isn and 
Amstevdam^ M Nended be was introduced ta Prince Maximi- 
liai^ btely returned fiom Ins journey throu^ Brastt, who re- 
cgiyed him. Yfig ffasam^^ In tb.e same manner he w^ re- 
c^Vi^ 1^ Utrecht by Prpfeagor Prejiper.^ P«^ing thrPMgh L«y- 
den he so guned upon the regard of Bl^ugmans, that aftier he 
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bad taken him thiough the public museum, and shewn hibr the 
cc^lection of natui'al objects which he possessed, as well as his 
spleacUd libruy, he frankly offered him twice the salary whi6ii he 
had at Groningen, if be would remain at Leyden. What an in- 
ducement to a young man, inflamed with the desire of knoii^'^- 
ledge I The double salary was less an object of importance with 
bim ; but how great the diff^ence between the Le3K)en museum 
and that at Groningen, between the Leyden apparatus and 
that which the Groningen University at that time possessed ! be- 
tween Brugman^s liln*ary and the one at Groningen ! How great 
the conflict between the love of knowledge, and the desire of dis- 
charging his duty ! But duty prevailed : ^^ I am too much bound 
to Swinde^en,^ he replied, ^< to remain with any other than him, 
daring my stay in Holland.?^ So, in the beginning of September, 
he returned to Swinderen, tike a new gift. He received a gold 
medal from the faculty of Groningen as the reward of -his indus^ 
try, and was%admitted by the Physical and Ghetnioal Society in* 
to the number 'Of its members. 

• In the; second yeav which be spent at Grt>ningen, he attended 
the lectures oSf Dfiessen on Chemistry and Botany ; of BaUcer 
and Wilkens on vegetable and human anatomy and physiiJogy ; 
of Swinderen on the Natural History of Birds, and in this de* 
partment, of which he was particularly fond, and which he had 
already iasfiaduously cultivated, he was frequently not merely <t 
hearer, but also an assistant, as Swinderen himself testifier. Be^ 
ffldes, he turned his attention to the history of exotic {dants 
and animals, as well as to comparative aiiatomy ; wUle at the 
same time he dissected and diligently described the whole of the 
indigenous birds and fishes, and defined the coloured figures of 
birds published by Buffon *. The discoveries which he made 
in dissecdng the various kinds of animals, were afterwards pu- 
bUshed in the second volume of *^ Additamenta.^ 

During the long vacation of 1818,« he made a journey oi| foot 
through Germany with his friend Van Hasselt. They left Gro- 
ningen on the last of June, and already on the third day after 
their departure had reached Bremen, thirty-six hoursV journey 
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* Budbnii et Daubentonii Figurarum Avium coloratarum nomina syst'ems^^* 
Sronings, 18?0. . 
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^Slistant frotn thfe city of Groningen, where they were kindly re- 
ceived by Albers, Treviranus and Mertens. In the museum of 
this city, there was a remarkably good-zodogical collection, and 
Alfoers**s private cabinet was well stored, particularly" in compa- 
rative anatomy. Eiihl took notes of every thing that he saw. 
From Bremen they went to Brunswick by Cella, and there they 
viuted the Duke^s collection, which is very rich in preparatibiis 
of amphibia, both anatomical and osteolog^cal, while it is at the 
^me time well supplied with birds. From thence they set out 
without delay for Berlin, where they arrived on the Sd or 8d 
of July. V ^ 

Immediately after their arrival, th^y visited Lichtenstemi, 
whom, having known two years before, they found a very ac- 
eomplidied man, as well as a very learned zoologist. *^ He 
treated us,^ says Euhl, in a letter to Swinderen, << as if we had 
been his own chilch^n ; and whenever we visited the Royal Mu- 
tton, or LicHtenstein^s own library, we commonly supped at 
hishouse.^ .j 

rin this manner they spent some weeks in Berlin, applying to 
their studies with the utmost diligence ; and the last days of 
their stay were further improved to them by the arrival of the 
celebrated Temminck. From thence they proceeded 'to Halle, 
where they met Professor Nitzsch, and other naturalists ; to 
Leiprig, Dresden, and into German Switzerland, and, lastly, to 
Jena, being every where received in a frigidly manner. 

Kiihl also paid a visit to Naumann upon this journey, and 
the respect which he had before entertained for this celebrated 
ornithologist, was by no means diminished by his personal ac- 
quaintance with him. As the time allotted for their excursion 
was now drawing to an end, they spent the remainder of the 
vacation in the house of Eiihl^s father, making a cliort journey 
to Heiddberg, where Tiedemann gave them very useful ieidvice, 
with rejgard to the manner in which comparative anatomy should 
be treated. 

From thence they returned to Grcmingen, on thie 21st of Sep- 
tember. In this year Swinderen read his fuller lectures on the 
cold-blo6ded animals, and thfe three great divisions of the inver- 
tebrBta,in which he very ingenuously confesses that he was not 
less studiously assisted by Kiihl in respect to mental than 
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' in iDttiifial bbaitf. Aim e3uitDplet>f his iadwtfy and pffofi. 
denoy in this department, we mny nien^ion that he deseifibed 
the Kdbdian CoBeetioii of Insects, which was purchase at this 
tkne, in sueh a manner as few ooBectieos in f^u^iEqpe buve be^ 
described. 

It is also due to him to stat^, ^t he g»v0 ^DeUent ddini- 
tims«f most of ifte «iBph9bm depicted m Sebal's Thsaiufus, by 
whieh means Swinderan's oopy is rendered of iim giMtest va- 
lue ; and Swinderen further states^ that, at die requesl of aeye- 
nd of the most taiine»t naturalists, he described many tUngs 
relating to this explanation of Seba'^s plates, and tranonltted 
tkeoi to them ; and it would be<tf advanti^ to soi^use, as wdl 
as creditable to our author, that this work were puWsbed, wMse 
the Index to Bufito and Daubaiton is already before the pub- 
lic. But it is a matter ct much r^ret, that Kiihjl never cchh- 
pleted the plan which he had entered upon, of defining the whole 
of SebaV work ; from doing wUcb, as well as fiom coonposing 
many other exceUent works, he was prevented hj his jevney 
to Indib, and ukimatdy by his prmuitiue and much lamented 
death. 

We have thus come to another and very important pariod of 
his Ufe, to the time when he {^epared for his journey to Indk; 
which happened in the following manner. 

Having gone, in his accustomed manner, durii^ the short va- 
cation of the Christmas season, to Holland, in order to inspeet 
the spedonens of objects, with which he was only acquainted by 
means of descriptions, cm account oi the limited nature of the 
collections at home, he betook hiseiself to Temminck, at Amster* 
dam, with the view c^ defining, abng with him, the collectMNi 
ef fishes which he had dther brou^it home himsdf in the pie- 
cedns^ sunuatier^ <h* had received, from the Mediterranean. And 
being requested by this cdlebrated naturidist to undertake aloi^ 
with 1^ the description <tf his sjdendid ornithological coHection^ 
he undertook a selection of the Index published by Latham^ a^ 
a pEodromus of his G^ieral Synopsis of Ornithology, a moitk of 
muph labour ; by which Eiihl, with the gindance of Temmindt, 
and the use pf his adnnrable libiiary, indeed made remarkable 
pro^resft in the knowledge of eauitic speries, but which, being 
deficient in the lately discovered species, has yielded to the 
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JH^m^ €0hr4e3j wMoh iM 110^ pubKibfid kg 'femomcU and 

reeeiyed 4 letter al Qrooing^Bt l>y wUdi ifidnaliQli' wm givfn 
^ his bmg a|>pGiiAtf4 to undertake ajoum^ al the imWe «ifr> 
pcMe. A letter was alao tviui»ailt^ tQ KilU fciriKwU; by Ae 
ij^gV nittiii^ Mid «9iinad]iit Anr pubtfc inalitiitJaQs #f teadk- 
iiig votks of art, and tbe fokmea^ to the foflowiwg effaot: 
I3i«t hia Majasty, fi^m what bad be^ refcnrtad to hfan <tf Mb 
loaowtedge in the ympw d^partiao^ttts of aalufal hiifcovyy hia 
fer^e 0tsd&my and the aident d^9ire ^vbidk be poseesaed foit^ 
itss^^mmB of Icnowk^ge, bad sdected him, ^ a yom^ smni^ who 
iB^t be seat with adyairtag? I0 om or moi^ of libe ooloMa bch 
Ismfpmg to the atate^ in order to lay bdbre the leamed. ef his 
jornn ea^akUjy and of Xiuxqie^ in general, the aim hidden treaaucea 
vhic^ nature had so li»*gefy bestowed upon them. 

jNeitfly at the same time, the midbter, thmUng it abaalutidy 
naoessary, inorder to insure the sueoess of the undeilddbg^dii^ 
SuU, faefwe aeliting oui, should be wdl acquainted with the 
&|]1 pie^press wlmh alienee has made in Eurofpe^ persuaded the 
Ji^ 10 order lii$n to prooead to li^don mi Faria, at the pub- 
Ijc expenee. This intelligence produeed the xbfotft Urefy emoh 
tipns in tiie miod ef Kiihl, mi^ in a letter to Swindarai on dm 
ff^oasbn, he writes as ^oUpws :-^*^ I was so agitated by the mes*' 
silge^ tha|t^ I ^ doI know what to do for joy. Much, indeed^ 
&KA I kidebted to you and Temmindc, nor shall I ever forget 
the nmny good o&c^ wUch you have pevformed to me. It was 
aIj«Hays, indised, iny S/cm i^esohitioi^ to devote mysdf emtlDely to 
aoii^ioe, but Mih how mai^ impediiin<^ts should I have had to 
9^;Hggl<^9 had I not been si> fortunate as to beoome acquainted 
nEJ^ you. My sesideajce at Groningen was anioog the most 
agteeaUe pmods of nsy life^ and w31 always remain so; nmf' 
shdl I ever focget Ae happy days in whicb I there commenoed 
«ty studies.^ 

Oi the dd of Apvil, lie set out, aecompaiiied by Temminffk 
and Uehti^steiii, &r I^ondon, where he was kindly reeeanred by* 
aAiihe learned; Ahuost all of them pcesented him with speei- 
meiis^ or at least gave him free-access to their cdiections, that* 
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he migfat have an opportmnty bf drtfwiiig orj describing what- 
ever he deemed of importance. He there entered minutely into 
tl« Btudy of the n««nn,alia, birds and amphibi* of New HoBand, 
the deseription of the natural history of which, having already 
edlected much with regard to it at Berlin and Amsterdam, he 
had in view to finish the following winter at Paris. He found 
ft great abundance of these animals in London, as the Linnean 
Society was in possesion of a very extensive 'collection frcmi 
New Holland, which had not previously been described. In the 
course of a few days he described and arranged 200 of these 
animals. He also found much useful matter for his mono- 
graphs <xi the genera Falco and Psittacus (the former of whidhv 
however, has not been published) ; and acquired a knowledge 
of all the objects which had been brought home by the last po^ 
lar expedition. — ^The Banksian Library, which contains an im^ 
mense collection of books on natural liistory, b^mg open to all 
who profess that science, was visited by him between the hours 
of ten and four ; and, among the sketches made by Forster and 
Sir Joseph Banks himself, he found many things of great im- 
portance. In this library he also began the compilation of an 
Indian Fauna, which he intended to make use of in the colcmies 
which he was about to visit. — ^Access being given him to Bui- 
kx^k^s Museum, which was then proposed for sale, from ten to 
five, he attended during these hours, to acquire a knowlec]^ of 
the spedbnens in that great coUection, and describe and name 
what was new. With r^ard to mammalia., this museum pos- 
sessed few that were not previously known ; but of birds he de- 
scribed upwards of 100 new species, and corrected the descrip- 
tions of a great many more.— He experienced much kindness 
from Mr Ayton, the manager of the botanical garden of Kew; 
and also met with Decandolle, who was then consulting- the her- 
baria of Smith and Brown for his great work. In the Banksian 
Museum he became acquainted with a gentleman, who having 
commanded the British army in America, had there collected a 
great store of zoological subjects; and this acquaintance turned 
out of much importance to him with regard to the object of his 
journey, for this gentleman was enabled, from his own experi- 
ence, to furnish our traveller with circumstimtial directions in 
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respect ta the'niode <^ traWlii&g in hot 'GouiAries-, and was of 
mucl^ assistance tb-him in pipciiring the a(rtkl<^ necessary fer- 
his journey. * . . . 

' Before leaving England, Kuhlmade an e^ceurakm^ aloiig'Vitli' 
Laugier end a BreisUu student, through the south of Englalid, . 
visiting Oxford, Windsbr, Bath, Bristol, Severn, Southampton, ' 
the Isle <^ Wight, and Plymouth. Wherever he camie to the* 
sea, he odlected natural objects ; and many beautiful i^lls, both ' 
terrestrial and aquatic, were given by him .to the Gnmingen 
Museum, as a memorial of his journey. 

During the short time which he spent in Holland, taa ho- 
nour was conferred upon him,^whicli Is seldom |^vei| tostu^- 
dents, he having been promoted to the degree of Master of Pfai* ^ 
losophy and Doctor of Natural History, on the 64h August ; as • 
an acknowledgment for which, he presented to the Museum of - 
the University four new genera of birds of the rarest kind, Po-- 
zopbrus, Melliphaga, Menura and Apt^odj^es. ^ 

In the be^nnhigof September, accompanied with his friend - 
Cremerrius, whose loss we have now also to deplore, and with' 
Van Hasselt, he returned by Brussels, Naumur, (where he 
met with Professor Gaklius), Aix:-1»-Chapdle and Newiedj 
(where he consulted Prince Maximilian with regard to his in* 
tended jc^mey) to Hanau, where he remikaed with his father 
for some time, while Ins friends Crtemersitis and Van Hasselt 
made an excursion through Switzerland. . ' : 

In die beginning of November he left his father and went to 
StrasJburg, in order to meet his friends there according to pro- 
mise, and continue his journey with them to Paris. The end 
which he had in view, in undertaking this journey, was to study 
the invertebrate miimals a second time, under the direction of 
Cuvier and Lamarek ; to examine the h^b^rium made a short' 
time before in Java by Leschenault, and hitherto known to few ; 
but, above all, by -making use of the rich collection of amphibia 
in Paris, to bring more quickly .to a coneluncm the qnstem of ' 
amphibia whi^h he had been bu»ed in for two years back. 

'Besides, as he had seen all the collections in Berlin and Lor. 
' don, he was anxious to inspect those which y^t remained iti 
abundance in Pms. Fior. which purpose, Kiihl and Van Has- 
selt having taken lodgings near the museum of Natural History, 



sfjBoi #laioBt th^ whole Aa} there, m eaiauoing all the genera 
of fai¥tftebra4je attimids which they foutid. At the same time^ 
they read in the evenings at home the works of Cuviw and S«- 
v%^, on tlie aliafeiHey of theseatilmids^ mA r^qeived viui^eos qb- 
j^l9 for exiwiiMitkMi ftxHti the formeif ; and» hesidesi K^ld oe- 
cfipied those hoiurs in whidi Vail Haaselt Mi Crcmevsiuis at- 
tended the medieal lectuves atid hospital, chiefly ip eQlketi^g 
muteriab for his work en aAi])hSiia» bi^ds^ md other animals. ^ 

• The distinguished Cuvi^ also, had a Ikerary party on the 
Saturday evenings, to wMeh all the leartied men cej^ing ifi 
Pmift w^te usufldly invited, and Kilhl add Vitn Hassdt were 
ccwistantly invited to attend. These were also allowed fcee ac 
oens U> Cuvi^s library, and ware peisutted to work in tb^ same 
apffftmeat inth him ; while orders were at the same time given 
to the different keepers of the museum, to open all the coses to 
them whien required. 

But, without doubt, tammg so many illustrious men, he waa 
most disposed to pay the tribute of admifatien and esteem to the 
celebrated Huttib6ldt, a man equaUy Qoted.f(Mr his beneVolmce^ 
lemming and prudence. Humboldt i»Qcured lor $&bl and l^a 
friend free aceess to the Bojral Ina^titute, by which they w^e air 
Icywed to attend the sittings and make use of the library i her 
sides, he very kindly offered Kiibl the use of bis own library, 
ttid did not think him .unworthy of bdag admitted among the 
number of his particular friends. Buring his residenoe at PaHs^ 
Ktihl completed his monqgn^b ofn the genus Fsittacos, wUph 
was priiited in the tenth volume of the Transactiws of the Leo- 
poldine Society. 

Leaving Paris mi the S6tb February 181^0, he retUQied straight 
to Hanau, where he kboured with mdefatigable diligence in cor^ 
rectkig hismanuseripts^soastobeaUe^ soon aiW, to send to d^e 
press; bis first volume of ^< Additamenta ad Zoolegiam et Aw* 
tomiion Comparatam." After reducing all these to ordar, he 
took leave of his father and fiunily, and proceeded to Amst^rt* 
dam, in order to make preparati<His f (Mr his journey ; this d<me» 
he went to Crroningen for the last time, and after st^yiog there 
ofiid day, badfs adieu to his friends. On the 10th July 18^0^ 
the ship ifi which he embarked, commanded by Bfeuk^neyer, 
sided ffODi the Texel. 
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When in the Channel^ they examined various qpedes of 
fl^ite p^piy an4 disaebbed diffel^Dt fishes whkh do net oe^ 
etir to Ihe ^loosts of Holland. I'hey hocioed a new genus of 
thfe kknilf of. cOi>a}liBest and found i^undant nMrttei* fbr iawt^ 
tigation in the numerous species €t flustrs& and fnci whiqh oo- 
«iirKd« ' AtakGiig other reiditfkable fishes they Asseeted the fol- 
kM»tng: Scomber. Scomben Conger Cotiger, aaad Raja osjf"^ 
ryncha. In the Bay of Bifliiay» the wessther was so bad that 
th^ eould not collect any thffogi In the Spanish sea they 
^aughl the first Sslpie, and among them several new species^ aft 
well as a genus allied to these, to wbieh they gave the name of 
Selenosoma. 

On the 18th July they aneh(»ed Ht Madeira; and, although 
five days only were allowed for their stay on this island^ they 
exammed much of its natural history. They were kindly re- 
ceived by the English Governor, and, with his edviee and assist- 
.nnee, were enabled not only tdNexamine the sIhm^ but als6 to 
penetrate into the interior of the country. This gentleman^ 
whom Siihl happened to meet on his journey, braigmfonned of 
the object of their voyage, requested him and his companions to 
come that same day to his seat, two miles and a-half distant fiom 
the town, and high above the level of the sea. Having rested 
here for some hours, they took their departure, and .ascended 
the mountun nanled Pko Rufby and found its height according 
to Hasself 8 measurement to be 2600 feet. They oiJlected n 
great many plants in these five days, the number of which they 
have stated at 2S4, althou^ this district is not by any means 
considered as fertile in vegetable productions. They also in- 
quiitd into the distribution of the plants at diffisrent altitudes, 
and looked after the geological structure of the island. In the 
animal kingdom, the prmcipal productions that occurred were 
insects ; for this country is very defident in animals of the 
higher orders. They iaund no mammalia, but Euhl discovered 
a new species of Wrd, nearly allied to Fringilla ceelebs* B^ 
i^des, they found a great number of amphilna, but dl bdongii^ 
to twospedes of lizards, as well as many fishes, but all of six ge- 
nera ; nor did they meet with any firesh-i^^ter fishes. 

Leavmg Madeira M the 8d August 18*0, they entered Ae 
tropical seas, where so many objects often occurred Bi a smg^ 
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day, thftt they we^ ovetwhelmed by their toiidtipUcity. There 
oocujmed iti pmrtieuliir. a vadt mtiltitude of remarkable and 
partly new moUuso^ echinodermata, and antozoa; atid th,er« 
they maple mMiy koportant obfifleiyalioDs, with r^ard to th^ 
jopoformatipa of various fishes, molktsca^ and radiaria.- 

On the 9th of Oetpb^ they made the Cape of Good H<qpe» 
.andtanrying th^re twelve days, e3q)lored the mountains or shored 
from the Qrst dawn to late in the evening. They carried with 
them the .^ddns of various birds prepared for stuffing, and alsp 
.preserved a great number entire for the purpose of making 
skeletons* They also pt^piured skeletons of the Viverra genetic 
and Chrysochhris capensis. Besides, they collected amphibiii, 
^hes, mdllu3ca» isrustacea, radiaria, and many species of fuci, 
in Table Baiy.and Hout.Bay. The number of jdants which 
they collected at the Cape, they had not determined at their 
.d^ai^Mre^ but they mentioned it a& t>eing very. great, they 
(having cokn^ there in the proper season* They also prepared 
^me bundles of bulbous roots, aiid -the seeds of about SQO sp^ 
ici^ for the Botanical Garden at Batavia. But what is par- 
^ularly worthy of remark, is, that they examined with.gr^ 
care the structure and stratification of Table Mountain, an4 
jthe oither hill^ which surround Table Bay and Hout Bay, coiv- 
icenung which very erroneous ideas had been entertained. 

The Great Indian Ocean, not less than the Atlantic, furnish- 
ed them with ample opportunities of scrutinizing animals hither- 
to bvH iipperfeptly known. They discovered St^veral genera of 
the ^Eunily of naked moUusca, annularia, and tunicata of La- 
ma^k^ Bad weather at length forced them upon the Cocoa 
Island^) toward the south of Sumatra, — a group, according to 
their acqount, entirely composed of madrepores, and perfectly 
sipular to those flat islands of the Pacific. Ocean, whose origin 
hi^ fdso by f prster been attributed to madrppores. . 

On account .of the multitude of sharp coral rocks, acc^s can 

only be had to the .bay of these islands in fine weather, and 

widi viery sqaall vessel^. Their origin from corals shooting up 

.from the bottom of the sea, is pVdnly demonstrated by their 

want of m^amfnaliR, amphibia, and land4)irds, and the scantiness 

«oC their flora, which ^^» .found to consist of only four species, 

a new grass, an urtica, the cocoa-nut-tree {Cocos nucifera)^ a 

3 ^ 
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wood of which covers the interior of the island; and the Toufn$* 
Jbrtia cargentea^ which margins the cocoar^wdod, with its diurk 
green fcdiage. Irniumarable bands c^ aquatic hiids inhabit 
these desert shores, and so fearless were they, that many of 
them were caught by the hands, or killed with sticka* Ajmid all 
this profusion, however, there were but very few different spe* 
cies* 

They first landed in Java at. the Promontory of Baota, and 
after being a short time on shore, returned to their ships, load« 
ed with corals and moUusca* The labours and inconveniences 
of their voyage were amply compensated by the kindness with 
which they were received, and the liberality with which they 
were treated, by his Excellency the Grovemor of the Island* 
He permitted them to live at Buitenzorgt in cwder to become 
more readily accustomed to an Indian climate,, from tjie salu- 
brity of the air in that place. The first four months they pas* 
sed near.Buitenzprg without interruption ; for since they daily 
found an abundant supply of new objects for invest^gatioiiy il 
would ba^e been useless to extend their excurskms, and seek at 
a distance what they could obtain at hand. Not a day passed 
without thar naxnii^, describing, and drawing some new qpe* 
cies or gaciera, or even . orders. In this manner they prepared 
a Conspectus of the Flora and Fauna of Java, taking care not 
to waste their time in delineating. what had already been d^ 
scribed by. Beinwardts. On which account they made out an 
index of all the drawings which he had made, inspect^ his 
Herbarium, and received many of the names which he had inv 
posed. In the course of these- four months which they occu- 
pied in collecting natural objects, they had done so much, that, 
by the 10th of August, th^ were able to write home to the mi- 
j[iister, ''. that their labours regarding some of the obj^ts. of in- 
vestigation, in this country. were now finished, and that among 
these miight be enumerated the Cheiroptera, Ophidia, Saiurifi, 
Birds, .Fiipl^es, and MoUusca."" At this tune they were of opi- 
nion, that, with regard to the Buitenzorg Fauna, they were as 
w^.acqyainted- wit}i the animals of this district, ;as with jthose 
of any counjtry in. Europe. Having made this fotindation, they 
proposed inaking a journey to Banta, a less kno^vn^ part of thp 
island, when the cholera made its appearance, and foru^t rated 
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tins design. On which account they set about oocupyn^ the 
fbUowing months in ascending the neighbouring mountains^ espe- 
cially the summit of the mountain Salak, 4560 feet in height, 
situated above Buitensorg towards, the east, one of whose sum^ 
tttits had already been aaoended by Reinwardt, although a high. * 
er one toward the west had been left by him, and had conse- 
quently been hitherto unattained. They then came upon a 
oonstiiiuQua ridge of mountains, extending northwards toward 
the sea-shoare, and among others ascended the ridge of Munar. 
After this they virited the three hot saline springs, situated be. 
tween the villages of Rompin and Warn (which are not marked 
in our common maps), arising from these calcareous hills, which 
seon to have been themselves produced by the deposition of 
calcareous matter from the water,*-4i process which is still daily 
taking place. An entirely difea^nt vegetati<m was found in 
the vicinity of these sprii^, and as it was probable no person 
had hitherto examined it, they were highly ddig^ted with it. 
On the 10th August they returned from the mountain Pai^e- 
tang, 8580 feet in heig^t^ forming on one sdde a oontinuous 
ridge with %he mountain 6ed^, whic^ thqr had ascended with 
much labour. These summits, together with that of Salak, 
situated towards the east, wea'e volcanic. * In these pretty ele« 
vnted and cold regions, they found many retreats of rhinbce* 
roses, and the paths which these animals had made, afforded 
ihem considerable facility in ascending the mountains. So great 
was the profusion c^ natural {HX)ductions in these higher regions, 
thaty notwithstanding their unranitted attention and industiy, 
they could not manage to describe the whole. Amidst al- 
most insuponble difficulties, and exhausted with labour, they 
at length reached the summit. But after they had got to their 
huts in the evening, a violent rain came on, which continued 
for three days, and as nothing could resist its impetuosity, they 
were miserably affected by the cold, and this the more espe- 
didly, as they had been by this time familiarized to a hot cli- 
mate. 

For the first fourteen days, however, aflter this ezcursioii, 
Kiihl enjoyed very good health, on whidi account they sup- 
posed that he had escaped the daoger, and rather rejoiced that 
they had been subjected to it, as they imi^ued the worst was 
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past, and Expected to be safe in future from all attacks of the 
elimatei But soon after Eiihl became affected by a disease 
which resisted all treatment, accompanied by inflainmation of 
liver to such a degree that his life was in danger. He saw (vom 
the first ftat the disease would prove mortal, but he waited the 
approach df death with becoming fomtude. << The tranquillity 
of mind which he possessed when in good health,^ writes Van 
Hasselt, his companion, to Swidderen, << instead of being dimi« 
nished by sickness. Was rather increased. I have been astonished 
at the calmness with which he spoke of bis approaching death. 
He even gave me some injunctions about things ii^ich he wish-l 
ed to be performed before he died. In fact, I am not less an 
admirer of him, now that he is dead, on account of the fortitude 
which he displayed, than I was his friend while alive.^ After 
having laboured four weeks under his disease, he died on the 
14th of September 1821, not yet twenty.four years of age. 

Kiihl was of an excellent disposition, and the most refined inanr 
ners. He was quick of comprehenaon, acute in ^scriminating, 
and posseEfsed of a most tenacious memory,— qualities of the ut. 
most importance to the naturalist, especially as the compass of 
science is-now so extended, that, without a proper arrangement 
of ideas, and a faithful memory, the various objects cannot fail 
to be confounded. Nor was his manual dexterity less remark- 
able than the acuteness of his intellect : he could in fact do 
every thing with his hands that he wished ; he stuffed the duns 
of animals, dissected them with great neatness, and drew not 
less beautifully than accurately, so as occasionally to supply the 
place of a paintaf, on the voyage undertaken to the Island of 
Java, in ddineating anatomical subjects. 

To* these qualities Kiihi added the greatest industry. With 
him every moment c^ time was employed : whai in his room he 
was either reading or examining natural olgects ; when walking, 
oir upon a journey, he was collecting animals, plants, and mine- 
rals, and thinking upon th^ qualities and properties. He 
deemed it base to enjoy repose longer than was necessary. He 
^yften sat up at his studies till midnight ; and' when Swindefen 
aiiew^dliim his bed-room on his arrival/ tfafe first thipg'he did 
Wm t6 see whether a bell might be hung dbove his bed, that the 
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watch might waken him every tnorning at four, by pulling at 
the doory in such a manner, however, as not to disturb the rest 
of the family. A tnan possessed of so much genius and assidUi-' 
ty could not therefore fail to acquire a vast stock of knowledge. 
Nor was his knowledge confined to natural history ^lone, bdt 
also ^extx»lded to political *history9 both ancient and modem. 
He was also 'so weH Versed in geography and all other attaitw 
ments requisite in a well educated man, that^ even at the time 
wfaeii he caime to Gfohingen, the most accomplished student, on 
hearing biin oo B f J er se on general subjects of literature, acknow<- 
ledged with one voice, that, in the course of their studies, they 
had met' with no young person equal to him. And to this ge< 
nius and this industry were added an ardent mind^ which 
promptcfd faint to great undertakings, - a constancy which sus- 
tained his efforts, and a devotion to science which made bim 
prefer it to all other objects. 

It has already been observed, that natural history was his fa- 
vourite pursuit ; arid there are none or at least very few. ex- 
amples, iii fiufiy other department of science, in which so much 
keen investigation is displayed, so many dangers so fearlessly 
confronted, and so many privations borne with fortitude, as we 
see evinced in the character and copduct of die disciples of na- 
ture. 

All these essential good qualities were combined in Kiihl. 
Besides the other virtues with which he was adcnrned, he pos- 
sessed a remarkable moderation in regard to food. On his jour- 
neys he required nothing more to allay hunger and thirst than 
dry bread with water and milk, provided, he could attain the 
obiect to which all his labours were directecL-^the extension of 
his knowledge. To accomplish this he left hi^father,' his coun- 
try, and friends; in its pursuit' exposing himself to the dangers 
to which a long sea voyage, change of climate, untrodden paths,' 
savage men and wild animals exposed him ; and all these he un- 
derwent without the prospect of any great reward, at least with- 
out the hope that these labours would be repaid by greater .ad- 
vantages than his accomplishments and celebrity had already ac- 
quired for him in Europe. Certain it is, that it was neither 
by the hope of riches, the most general stimulus to exertion, nor 
the honourable and truly royal liberality with which he was 
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equipped for his journey, but by the mere love of natural history, 
tlmt be was actuated,— a truly subhme affeetibn, which madd 
hhn spare no labour in adlectiDg'new objects of investagktiqn. 

When he was last at Hanau, anticipating the diiBcidties 
which he had. to encounter, he thus wrote to Swinderen: >^ X 
have determined to make a journey to the eastern countnes*' 
and go I shall, if there be no other way, even in the capacity of 
a barber.^ Such was the love of Kuhl for his profession. 

But Kiihl had also other properties, which, however becoming 
in his person, were especially adapted for th« department of 
science on which he had fixed his affections. Besides bis other 
virtues, he was distinguished by an ingenuous mind* Truths 
obedience, modesty, and a grateful remembrance of benefits, wfere 
among the ornaments of his mind. He willin^y accommodated 
himself to the manners of his friends; but, when persuaded 
that he was better acquainted with a scientific subject under dis- 
cussion, he defended his opinion with warmth, although with 
modesty, nor yielded rashly to the determination of odiers. His 
fihal piety, and the affection which he bore to his brothers and 
sisters, wore highly exemplary ; and it is to be mentioned to his 
honour, that he would receive nothing from his father, althou^ 
it would ^adly have been given him, lest he should diminish 
the portions of his brothers and sisters. 

Kiihl^s greatest merit was to have embraced the whole con^ 
pass of natural history. For when he came to Groningen in 
1^6, he already knew a great number of minerals, both oryc- 
tognostically and geologically, the whole of the plants indige- 
nous to the fortile district of Wettarau, and all the mammalia, 
birds, and fishes of the middle parts of Europe. He diieflj 
studied exotic jdants in the Botanical Gardeii at Groningen, as 
well as in the other galrdens which he saw on his journeys ; and 
investigated the for^gn vertdrated animals in the Groningeb 
Museum, and in those of Berlin, Paris, London^ &c., while he. 
principally studied the invertebrate animals at Pfeois. *^ I hope^^. 
says he, in a letter to Swinderen while in Java, ** that when I 
return to £ur^^ I shall no% be accused of cultivating one de» 
partment only of scknce, as my aim is not merdy to treat those 
parte well of which I was fondest when at home, but I am also 
bent upon mastering all the other branches. 

b2 
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ABothier merit of -KiSil'^s wady that, hencks the study of na^ 
iuTftl histo^ m the mor^ Hnttled sense, he paid aUention lo aiuu 
tomy aboy and to {^jnology, or rather Uologyr Altiiougfa 
the study of ph jaudngy was of all others that whidi: he prefer*, 
ted, he vas jet free of a boAt into whkh many natura&ts fiiO> 
who, on account of the main obfeet cS, their adexiee, which Ihey 
lake to be tibe determinati<» <^ the goietal laws of nature, dck 
spise the aids cf less eleimted hut subddaary studies ; whaice 
it neoessarfly follows^ that Aey always fall ebort of th^ object. 
But K^l did better; he set about both kinds c€ study witU 
equal diligence^ and fai this respect is the only naturaKst who 
can be compared widi Pallas. 

Tiedemmm^ the celdlnrated anatomist of Heidelba^, when 
be met with Kiihl on his journey to Paris, said, that ^ a mora 
acoami^idied naturalist nerer before travelled C* and Temminck 
writes thus to one of his friends, *^ Science, by die death of 
Kuhl^ has lost another Linnaeus.^ 

But even these w^e not KiihTs only merits, but rather the 
beginning and foundation of greater exodlcnce ; for he not cnl)^ 
knew what others had done, but wntributed aa long as he Kve^ 
to the hnprorement of science. Without inasting much iqmi 
hss Annotations, not 3ret published, his Fauna of New Holland 
and India, or his Monograph on the genus Falco, besides the 
discoveries which he made in Java,' and which, as they have not 
yet been made public, cannot be judged of, we shall confine <Kir«» 
selves here to tl]« advantages whidi he has conferred upon science 
by his pubUcatioiis. 

With regard to MammaHa, be drew vsp a gen^ml oonspectua 
of tbi|5 dass, in the essay mentioned above, lor which he gained 
the gdd med^. In his mow^raph on the Simise, a work which 
seems to be the most complete in regard to the number of spe^ 
des of any upon the subject, he has described 111 speries, and 
amcmg these several new ones, first defined l^ himself, as well 
as many others which had hitherto been merely named. In faia 
monograph on the Bats of Grermany, he made known three new 
qpedes, and rectified many encft^ connected widi the specific 
distinctions. In his Zoologise Auctaria, he has proposed a new 
gams, Saccophorus (the M us bursariu^ of jPhaw), and made 
known various new qiedes of mammalia; so that before he 1^ 
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Eiirt^ ke had aii^eady increased the ii»t iof T^wmmaHn by many 
new cmtAy to which he would witiboul doubt have added auBj- 
more hi Java. 

But of idl thie departmenb <tf natund hiatorj, Ornilholqgjr^ 
wad that which he most enriched by his disooverio^ nust of 
lAdiii he Bolide along with die cdebnited Temminek. Hia m» 
dex to the ooknarkl pktM of Buffon, whidi Sifdaderen fwdSidi* 
ed wi& hid consent, is also ot much advantage to omsthology. 
This work of Buffim, wfaic^ oomppehends dw wfaide range of the 
birds known in his time, is mu<& superior to most of the .wtilrkfl 
im the same subject, and will always remain so; but of wbaft 
impi^tttatiee would these figures be without systematic names ? 
This de&sicOK^, ihen, was supplied by KuhL ^<fieBides, he wrote 
a monograph on the genus Psittacus, in whidi he inchided SM 
species, n consideiable number of dsem being Sant cfaamoterised 
by himsdf^ er «Bstiiiguisbed and oattied with the osaistaiioe of 
Teminhick. Morecyirer, he described iti his Audtaria a neitr ge* 
BUS hoovered by himself, to wfaidi he gave the same of Ftibi* 
norynchus, and wrote a monograph on the dfficult genus Pro* 
ceUaria. Lastly, during his journey, as well as in Java itself,, 
he made many other interesting discoveries in diis dqiartment, 
of which, however^ we ale ^ yet ^wly acquainted with a maaU 
part 

With regard to the Amphibia, he has the merit of having 
added many names to Se|)a*s figmres in his Thesf(urus,.I];y whidi 
he has much &ciliti^«d a reference to that work. Many qf his 
observations en Seba^3 figures sire also oonltaiiied in Hae adiMtiona 
aiready tnentibned. We ihere also fitid criticd r^maiks on 
Daudin'^s work cm serpents, and veiy useful annotatioos r^^ard* 
ii^ the fosagokemi the abdommal and caudal scuta ^ seipente^ 
of wl^ch teu<^ useisnowdfiServ^yfiMidefortbe purpose of 
specific distihdtidn. Had it been his fate to have tetumed from 
India, he would assuredly have described the new species of 
amphibia which he had discovered, acccoding to Mecrem^» me- 
Ihod* With4:esfect'toinv«Ptebr8teaidmMls,hedid4^ 
any of his discoveries previous to his Indian journey. What- 
ever, therefore, was found by him subsequently, was common to 
him and his companion Van Hasselt In regard to compara- 
tive anatomy* Kiihl made most of his observations along with 
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Van Hasselt, and their papers on this subject are oonsequ^itly 
common. These papers, indeed, chiefly treated of the whide 
first four classes of vertebrate animals ; but we may mention 
one in j^articular as wordiy of praise, which contains a disputa^ 
tkm regarding the hearts of various animals. In them, as wdl 
as in the other writings of Eiihl, many new facts are detailed. 
On their voyi^ to Java, althou^ they paid most attrition to< 
the direction of invertebrate animals, yet, by their industry, 
they also extended the anatomy of the vertebrate oxies. ' 

In regard to the vegetable kingdom, they paid particular at- 
tention to the laws of the distribution of plants over the suf&ce 
of the earth, in req)ect*to which they instituted many and ye^y 
diligent investigations in the Isknd of Madeira, at the Cape of 
Crood Hope, and in Java. 

In mineralogy and geology .we are indebted to them for an 
account of the geological structure of Madeira, for a better yiew 
of the South Cape of Africa, as well as remarks, upon the Co- < 
coa Islands, and, lastly, for various communications illustrative 
of the colony of Buitenzorg in Java. 

The printed works of Kiihl are the following : 

1. Die Beutschen FledermSuse (in tlie Annals of the Society of WetterauX 

Frankfort, 1819. 

2. Respondo ad qiuestlonem, ab ordine disciplinarum mathematicarum et phy- 

sicarum propositam : Cum, licet natune corpora varia modo inter se dif- 
ferunt, ex hucusque cognitis observaiionibus tamen conBtare videatur, 
ita comparatam esse rerum natuiam, ut lento quasi passu ab una specie 
ad alteram progrediatur, atque sic continuam quasi catenam efficiat, ex 
variis quidem annulis, intime tamen junctis compositam, hsec catena, in 
Mammalium classe demonstranda quseritur. (Annals of the Groningen 
Academy, 1816, 1817. Groningen, 1818.) 

3. ConspetiuB Psittacorum, cum specierum definitionibusnovarum, deserip- 

tionibus, synonymis, &c (Nova Acta Physico-Medica Acad. Cses. Jjeop. 
Car. Nat. Cuiios. voL x. part 1. p. 1,-104. Bonn, 1820). 

4. Beitrage zur Zoologie. Frankfort, 1820. 4to. 

5. Beitrage zur vergleichenden Anatomie von Br Van Hasselt u. Dr KtthL 

Frankfort, 1820. 4to. 

6. !Quffonii et Bauhentonil Figurarum Avium coUnntanim nomina systematt- 

Ot. Groningen, 1820. FoL 
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SkekkcB of our] InfinmaUon as to Rail-Boads. By the Rev. 
: Jam£s. Apamson, Cupar-Fife.. (Communicated by the 
Author*). 

JLJ£FOB£ we can anticipate with any'coniidaice the perfonnance 
id an engine, we must know what part of its moving power is 
employed in the support of its own functions,, independoit (^ 
that depended on the object of its effort. Our knawledge of this 
subject is, I fear, very deficient with regaid to most kinds of 
machinery, because the sort of effect which .they are employed 
to produce, renders it difficult to estimate the power wasted iip. 
an it. It is to be hoped, that its great, importance will secure 
greater attention, to it, since the comparative advantage of many, 
xlifferent forms pf madbinery can be determined only by the dis- 
covery of the comparative amount of power necessary to com-* 
municate motion through them. It is not easy to devise means 
for obtaining this object even in machinery much uoder our 
eontroul, and we ought, therefore, to feel gratrfid to Mr 
Wopd for having opened up to us some novel sources of informa*. 
lion, .likely to be productive of considerable efertainty on the sub-. 
Jset; The locomotive engine is a peculiarly manageable, things, 
since all its parts may easily be put in motion, without employ-^ 
ing its ordinary moving power, and . the eflbrt required to put 
thm in; motion be«)meseaaayasoertainaWe. Of this ad^tage- 
Mr Wood has taught us to avail ourselves, and though we do- 
not find in the detail of his experiments the means of settlii^ the 
question completdy to our satisfaction, we can anticipate import-, 
ant consequences from the prosecution of the method he has 
pointed out. What we have chiefly to r^;ret is, the small num-. 
ber of the experiments which are of use in this inquiry. 

It is evid^it, that; if the engine were allowed to descend an 
mcliaed plane, ha^iig the steam restrained from acting upon the 
pist(His, we could, from the observed time of its, descent, estimate 
the retardation' by the movement of all its parts, were all put 
m motion by the revolution of the wheels :' and, besides, there are 

* We trust Mr Adamson will continue his valuable sketches : they do him 
Credit as a natural philosopher, and their style of execution is worthy of iml^ 
tation.«»>£ozT. 
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floineof those parts which we could detach \ and thus, by the ef- 
£bcI of those whidi remained, judge of the proportionate influ- 
eaoe of eadi of them. Mr Wood has narrated an experiment 
made for the purposes c^ ascertaining the total friction of an un- 
loaded engine ; and from the additional retardation caused by it, 
when attach^ to ,n«g«Hi8 descending an iBdined plan^ 
mates the friction of its joints, axles and pistons, to be no more 
than Sl8 lb. Now, the resistance, by tl^ ftjcti<ni at the axles 
of the wheds, could not, according to the lowest estimate in the 
taUe of expmments or friction, have been less than 100 lb; 
so that <«ly 118 lb. remain as the retarding force of the pistons^ 
and other parts of the machinery. 

Another method of estimating this retardation, is afforded by 
the experiments with wheels of differrait sizes. It was found, 
that, fay applying to the same engine wheels of different diame^ 
tears, d^erent results were produced by the same expenditure of 
motive force in the same time^ The retardation being equivalent 
to a constant pressure acting through unequal spaces, must have 
required, to overcome it, an expemMtiu-e ci force in proportion 
to these spaces, which are as the diameters of the wheels. The 
resistance opposed by the rubbing parts would, therefore, when 
3 feet wheels were exchanged for 4 feet wheels, be diminished 
in the proportion of 4 : S ; or the observed increase of effect from 
die same pressive power, must have arisen from the annihilation 
of one-fourth of the friction, by the addition of one*third to the 
diameter c^ the wheek. The increase of effect appears to have 
been equivalent to a force of 146 lb. * ; and, therefore the total 
friction of the engine with 3 feet wheels amounted to 584 
lb. If from this we deduct the 100 lb., which will represent 
the constant resistance at the axles of the wheels arising fixnn 
the weight of the engine, we shall have 484 lb. as the meastlre 
of the resistance tram friction, in all the other parts of the en- 
gine. The measure of this retardii^ force in the former case, 
when the aigine was unloaded, was 113 lb. These two num- 
bers cannot yet express the ratio aocordmg to whidi die friction 
increases as the load is augmented, for the faction created by 

* This is ipreater than Mr Wood's estimate^ and is found b^^ taking the 
•rr^ part of the additional load the engine carri^ with the same faeL 
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the iiidtKm <tf the piston and pnton^rod witfam the cjlinder, ten^ 
not be affiscted by the load. Letciepreaent Aiaoonstaatquaiw 
tity : then the ranainders 4iMhC and 118^ may be aasamed to 
have to eadi other the ratio of the pfessures, to which the mo- 
ving parts of the nuKJiinery, exdusive of the pistons, have been 
sabjected. Whoi the engine was unloaded, dus prassore oouht 
arise only finom 'the resistance of the jnstoD. Now, if I repr». 
sent the length of the stroke, and d the diameter of the whcd, 
then, the constant resistance c will be to the pressure upon the 
piston, wMch would counteract it, m the ratio of 1 : -liiAlA^^ 

which is die lado of the spaces passed over by the piston and 
the engine. When the engine is loaded and working with a pieft-* 
sure of 60 lb. per square inch of the pistons of two nine^nch 
cylinders, the whole pressure on the pistcms will be 6867 lb. 
^vi4iich, when diminished in die ratio of 1 : ^%V^fftf > , will be the 
pressure producing friction in the other partsof the engine; if Jr=9 
and /±r S, its.nuinericid value will be 27M lb. Part of this is 
abscnrbed by the constant resistances; and, therefore, 27(M^r will 
represoit the eflfective load or pressure producing resistance in 
the rubbing parts dt the ei^faie whim loaded. Hence, as the re- 
sistanoes are in die fatio of the pressures, we have 484^ : 118^ 
s S70I2-S : c and i;=£ 98.S nMtiy ; therefore the resistances from 
friction when the engine was loaded will be 385.7 and when un- 
loaded 147. 

The steam fttt^sstire required to overcome the friction of the 
pistons in the cylinders will be therefore, 96.3x*'^^'**' = 231 
lb. This result is remarkable, as it is very far below the theo- 
retical value of this kind of resistance : since there will be proi 
bably about 100 square inches of rubbing surface in each cylin- 
der, the resistance is not quite 1 J lb. per square inch of rubbing 
surface ♦. 

The resistance created by the friction of the whole machi- 
nery, may be expressed as a miiltiple of either the pressure of 
the steam on the piston, or of the load attached to the engine ; 
and if the numerical values of the quantities in question were to 



MMA^Wi^*! 



* It wouM be interestiiig to know what pfessure wiU render oiled hemp, 
or such substances as are used in packing the piston, imperrious tostcam. The 
experiment could be easily made, by exposing the substances (compressed be* 
tween drilled plates) to the pressure of steam of different elasticities. 
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be dqpeiided on, we ^ould be able to tell exactly either the 
steam power and weight of the engine necessary to carry a given 
load, or determine correctly the load which any given steam 
power could overcome. We are perhaps most in doubt respects 
ing the relation between t&e weight of an engine and its powar, 
or between the size of the boiler and the force of the steam which 
it can be made to aff(»xl. As there is a certain velocity of the 
piston which produces a maximum of effect, it is dear that 
this velocity alone should be preserved as muth as possible, and 
the vdocity. of the load should be determined by the machinery, 
independent of that of the piston. Each aigine ought, in fact, 
to be constructed for one determined velocity ; and as the dimi- 
nution of the engine^s power by its friction, increases as its weight 
mcreases, it will be less expensive to have light engines and high 
vdodties. None of .those, as yet in use have been intended to 
travel faster than 6 miles per hour. The highest velocity which 
I have witnessed was about twice this ; but then the force of the 
steam was lost on account of the excessive velodty of the piston, 
-—there was no load to be overcome except the friction of the 
engine ; and even this was diminished by the aoigine^^man assist- 
ing to open and shut the valves. The experiments by Mr 
Wood, from which an estimate has been drawn of the trave- 
ling engine^s work, c^flnot by any means give too favourable a 
measure of it : for the progressive effort of the engine, or that 
part of its power exerted on the load, must, on account of the 
undulation of the road, have varied in the ratio of 1 : 8, and there 
must have been a corresponding variation in the rate of the pis- 
ton. Such inequalities in the load, and in the velodty of the 
machinery, are a disadvantage attending the appUcation of steam 
power to rail-roads in every form, except when a dead level can 
be secured. The greatest irregularities would be found,, when 
a fixed engine was made -to work over a considerable extent of 
country, if such a thing were possible. But the applicability -of 
this method of using the steam-engine must be reduced far with- 
in the limits which Mr Tredgold assigns to it. The risk of in- 
terruption, in the traffic of a whole line, by the failure of one en- 
gine, is almost decisive against the system ; and, besides this oc- 
casional inconvenience, there would be the constant one of being 
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obliged to have at one time, on a long line of road, no more 
than that quantity of goods which the ropes or chains were cal- 
culated to bear, while no other power could be «nplojed on the 
same line to remedy its failure or add to its capabihties. The 
great and continual expence of irenewihg the exposed parts of 
the machinery, in addition to these inconveniences, ought to be a 
good reason for prdTerring even very expensive excavati<xi8 to 
this method of avoiding them. 

We could bring the fixed engine and the locomotive engine 
more directly into ccnnpaiison, if we could tell exactly the loss 
of effect incident to each, in moving a given weight over a cer« 
tain space. Whenever the friction of the rope or chain and its 
rollers becomes the same proportional part of the load, as the loco- 
motive engine'^s friction is of its load, we may consider this waste 
of power as equal. Mr Wood''s experiments on inclined planes 
afford us the means of approximating to a decision on this pcMnt, 
though we must regret that the instances of the kind required 
are too few, and too little varied, to lead us to certainty. If we 
compare Nos. 14. and 15. of these experiments, we find that 
the friction of a rope of a certain length, is represented in these 
two cases by the numbers 239 tb. and 250 lb., of which the dif^ 
ference is 11 fb. Now, this rope was, at the upper end of the 
plane, bent round a large fixed pulley or friction^wheel, the re- 
sistance to the revolution of which, independent of the friction 
produced by its own weight, we may assume as increasing in 
proportion to the tension of the rope ; but from the manner in 
which the rope acts on the other friction rollers, the retardation 
caused by them may safely be assumed as constant. By exam- 
ining the details of the experiments, we find that the tension of 
the rope, in the 15th experiment, was greater than it was in 

1 

the 14th, in the proportion of 1 + ^-^ : 1. This determines 

what fractional part of the friction of the large wheel, the dif- 
ference of 11 ft. will amount to ; and we wiU thus have 
11 X 5.S7, or 58 ft. as the resistance presented by the large 
wheel with the lighter load. The friction of the wheel caused 
by its own weight, will, by Mr Wood's rules, amount to 14 ft., 
and thusTS ft will be the total friction of this part of the ma- 
chinery ; if this be subtracted from the total resistance of the 
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rape, roUen, &c. it will have 147 lb. as the friction of the rope, 
and the smaller rollers on which it rests. This is at the rate of 
862 lb. per mile, and equal to about one-fifth of the strain to 
which the rope was exposed; and therefore die utmost strain to 
which, from this example, a similar rope ought to be exposed, 
is the fiictifm of 5 miles of rope of the same tluckness, resting 
on the same proportion of rollers of the same weight If we 
make m represent the distance at which the expenditure of 
power in overcoming the friction of the rope by the fixed en- 
gine is equal to that expended by the locomotive engines, in 
moving themselves, and let t represent the sti^ain upon the rop^ 
or power of the fixed engine, independent of its own friction, 

-^ will be, in this case, the resistance of the rope of the fixed 
5 

engine, and will represent the friction of the locomotive engines ; 

and, assuming that their friction is half die power available to 

move the load, or one-third of the power of the en^e, theti 

-^ =- ; hence m = 1}, the distance in miles. As the un- 
o 8 

certain amount of the friction of the fixed enpne and'its rop^ 

roB has not [been taken into account, we may perhaps con* 

dude, that the moving of goods by means of a rope of a greater 

length than 1^ miles, will always be more expensive than tfaeiir 

conveyance by locomotive engines^ when there is no ascent cm 

the line. Tb find the more g^eral formula for an ascai^ we 

must make the gravitating force of the load and of the rope to 

become dements in the equation. Now, as the weight of tfae 

voffe per mile is nearly three times the stram to which it is sub* 

jected, making sin t to represent the inclination, 8 ^ inn • will be 

the gravitating force of the rope ; hence ni x I e "^ ^ ^ ^ 
will represent the whole loss of force inddoit to the fixed en- 
glne, from tfie weight and friction of the rope. NdW, 2i&-^t is 
the progresisiye ^»t or adhtesion of the k)Comotive engmes, 
25 X 5 < wilT be their weight; and the losis of power incident to 
them, which is to be equal to that lost by the fixed aiginies, ac- 
cording to the foregoing deductions, will be^fl-fSOiini); 
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hence, 

, 5 1 + 50 sin t 
'"-3^1 + 16 sin i' 
which is the same equation as before, when sin i =r 0. When 
sin i =^ 7 79 ^^ ^' = 3.125 ; in which case, the power of the 
locomiotive engine ceases, and the resistance of the rope becomes 
equal to the whole strain placed upon it. This must be consi- 
dered as, on those conditions, the limit of the length of a stsge 
between two fixed engines^ and since a chain of short links, of 
the ssme str^igtb as a rope, would be heavier, and would re.> 
quire heavier rollers, but would not acquire so great an excess 
of strength, to compensate for its wasting, the substitution of it 
would probably make no great change cm the results. 

It appears, then, that if a line of road were worked by fixed 
en^nes, the number must be very great; and though certainly 
the expenditure of power, on a given conveyance, may be ren* 
dered less than, is required by locomotive engines, provided the 
distances between the stations be less than those determined by 
^ p»c^ na«, y«. .h«. we c„-d» U» ™.y i««J. 
niaaces to which the caoaployment of them subjects us, we must 
0(H)clude that they should be resorted to only when other mei|ns 
are inapplicable. Thfyj possess no peculiar advantages, as to 
safety, to counterbalance those defects ; any danger arising from 
UabiUty in the carrwges to be oTertumed, or from «nftne« of 
motion, should the machinery be suddenly stopped, will be the 
same in both cases, or will be increased by the employment x)f 
fixed engmes. Carriages containing any persons, or any pro* 
perty easily injured, may be kept at a safe distance from a 
travelling a;igpj[ie, so as to be imendai\gered by its casualties, 
and easily brought to rest, before reaching it ; but would be ex- 
posed to a dangerous concussion by a pause in the machinery 
of the fixed engine. The locomotive engines must certainly be 
high pressure^engines, but, from their size and treatment, are far 
more likely to be deficient in the power of generating steam, than 
able to spare any for expLosicnas. There are circumstances, also, 
which render the en^ployment of the high pressu!t'e^eBgine less 
dangerous in this form than in other cases. The distance at. 
which it may be jxiade to act, will render injury very impro- 
bable to all, except those in immediate attendance on it ; «)d the 
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slight oscillatory motions, to which the machisenuisi ahniys \it 

liable, may be employed to keep the safety-valveis from becom- 
ing fastened or rusted in their sockets. 

For this purpose, it is only necessary to detach the valve from 
the lever, upon which the principal compressing weight is hiu^, 
and giving it the shape of a ball resting in a socket, to attach to 
it a considerable weight, hanging like a pendulum inside the 
boiler. This interior weight may also be so disposed as to give 
intimation of over-feeding with water, as the fluid, when it 
reaches the weight, will buoy it up, and help to open the valve. 
The method of conveying the heat through the boiler in a knagi- 
tudinal tube, completely surrounded by the water, i^pears best 
fitted for deriving from the fuel all the advantage it can afford. 
A cylindrical tube has hitherto been used in the locomotive en- 
gine ; hut there are other forms which would expose more sur- 
face to the action of the flame, with equal security against the 
pressure within. Probably this pressure may even be convert- 
ed into the means of safety. If the tube were elliptical, and 
on that account ready to yield in one direction sooner than ano- 
tha*, this yielding may be employed to pull open a valve, and 
allow the steam to escape, when the pressure approaches to any 
dangerous intensity. The whole apparatus of the engine is sus- 
ceptible of numberless difierent forms ; and it is not top much 
to expect, th^ the mechanical knowledge and ingenuity of our 
countrymen will lead them to many more perfect than those yet in 
use. As far as I know, none has yet worked so advantageously 
as those constructed according to the patent of Messrs Stephen- 
son and Losh, Newcastle-upon-Tyne, and employed at the col- 
leries of KiUingworth and Hetton, in that neighbourhood. 
. The estimates of the expence of the employment of steam 
power upon rail-roads, do not seem in its favour, when com- 
pared with horses moving at the velocity most favourable to 
them, provided the cost of coals continues to bear the same ratio 
to the jexpence of supporting horses as it does at present in those 
districts of the kingdom where such constructions are likely to be 
advantageous. Where coals are 10s. per ton, the total expence 
per annum of a locomotive engine, including allowance for wear 
and tear, and interest on its value, will be L. 330 ; the work 
done will, if estimated by their performance at KiUingworth, be 

2v 
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1^,000 ixxoB conveyed one mile in SIS days. The performance 
at the Hetton colliery, during the same period, amounted to 
198,000 t(»is conveyed one mile. The difference arises from the 
greater regularity of the line in the latter case. The effect, in 
the one case, is equal to somewhat more than that of three 
horses ; and, in the other, somewhat more than four. The ex- 
p^noe of neither of which, including that of their attendance, is 
likely to amount to the annual cost of. the locomotive engine. 
But as the velocity iii those cases is not much above the ordinary 
rate at which a horse travels, this- may be looked upon as far 
under the rate of performance, they are capable of attaining to. 
For few of the items composing the whole expafice, are increased 
by increasing the speed of the engine, while its performance must 
increase in the rate of the velocity ; so that a rate of speed may 
be found at which conveyance by them, will be cheaper than by 
horses moving at the velocity most favourable for their action. 
But the great advantage of* steam-power lies in the economy 
with which quickness of motion may be produced. According to 
Mr Wobd^s estimate, an eiigine, which, at the velocity of two 
miles per hour, performs the work of four horses, will, at the 
rate of six miles per hour, perform the work of twelve horses. 
The increase of expence consequent on the increase of velocity, 
has not yet, I imagine, been correctly ascertained. It is evident, 
however, that it cannot approach to the ratio of the performances 
at the higher and lower velocity. ' It is well understood, that 
goods can be conveyed at a slow rate oh a canal much cheaper 
than by any other method ; and that as the motion is made 
quicker, the superiority of the caiial vanishies ; but in comparing 
them with rafl^roads, the rate which, produces equal effects with 
the same power has been stated at different values, generally, 
however, lying between three and four miles per hour, and vary, 
ing with the shape of the tracts and size of the canal ; for all ve- 
locities beyond this, the advantage of the rail-road augments in 
a high ratio. The system of water conveyance "we must look 
upon as nearly perfect ; and the other as yet offering many 
chances of improvement ; and from its applicability in some of 
its many forms to all imaginable situations, and its success in 
those wherein it has been attempted, we must esteem it eminent- 
ly worthy of having its properties more accuratdy investigated. 
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On the Natural History a/nd Economical Uses of the Cody Ca^ 
peliny Ctdtle-Fishy and Sealy as they occur on the Banks cf 
Newfbundlandj and the Coasts of that Island and Labrador*. 
Communicated in a Letter to Professor Jameson, by W. E. 
CoEMACK, Esq. f 

vJF the fishes of the British North American Seas, the most 
abundant is, at the same time, the most important to man. 
The cod {Oadus Morhua) here holds dominion over ail the 
habitable parts of the ocean,— from the outer edges of the great 
banks of Newfoundland, which are more than 300 miles from 
land, and more than 100 fathoms deep, to the verges of every 
creek and cove of the bounding coasts : it even ascends into the 
fresh-water. 

To support such a mass of living beings, the ocean sends her 
periodical masses of other living beings ; and these, in the eco- 
nomy <^ nature, are next in importance, and, of necessity, in 
abundance in these seas. Nature furnishes two successive tribes 
of animals as food for one tribe; and for the three together, this 
busiest part of the ocean seems to exist. 

The Codf.-*^The cod is accompanied at one season by shoals 
of myriads of the capetin fSahno arcticusj, and at another by 
equal hosts of that molluscous animal the cuttle-fish (Sepia Lo- 
%o), called in Newfoundland the Squid. The three animals 
are migratory ; and man, who stations himself on the shores for 
their combined destruction, conducts his movements aiooDrding 
to their migrations. By art, he captures annually more than two 
hundred millions of the cod with the capelin, and one hundred 
millions with the cuttle-fish. On the coast of LalMrador, and 
in the north part of Newfoundland, the cod is so abundant, that 
it is hauled on shore with lines in vast quantities. Thus, by 
these three means, and the use of herrings imd shell-fish for bait, 
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* Reid before the Wemerian Natiual BiaUnry Society, 14th January 19t6, 

-f* The interesting details in this communicatiQn, are the resalt ot the su« 
ther*a inquiries and obserTations in Newfoundland. Mr Conoack, who is an ac- 
tive and intelligent Newfirandlacd merchant, has already distinguished himself, 
by being the first European who succeeded in crossing Newfoundland ; of which 
achieTment an account, with a map of the route, was published in the 10th vo- 
lume of the Edinburgh PhUosophicai Journal* p. 56« el «e;.*— Bd« 
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along the southern shores of the Gdf of Saint Lawrence, therd 
is caught in the British North American Seas, upwards of Jour 
hundred mUlions of cod anriuaUy. 

There appear to be four varieues or kinds of the cod in these 
seas ; but' their history has not been sufficiently attended to^ to 
determine their relations to each other as species or yariety. 
The first is the bank-cody found on the great bank, many miles 
from land ; the second is the shore^cody <»ught in the. bays 
around the shores, and in the Gulf of Saint Lawrence ; the 
third is the red^od (Gadus callarias), resembling the rock-cod 
orred«ware<codIing of Scotland, caught near the shores; the 
£cMjrth and most remarkable, is what may be called the Seal* 
headed^ody from its. head resembling that of a seal or dbg. The 
hiaddock (Gadus Mgkfinus), of a large size, is also met with 
among the proper cod. All the kinds approach towards one sise^ 
and are caught and dried promiscuously by th^ fishamen. Tbo 
bank-cod differs from the other varieties in bis place of resoiit, 
which is almost always ou the banks, at a distance from land ; he 
is also larger and. stronger, with larger scales and spots ; hb bo^y 
is of a lighter ocdour throuighout, with the spots more, generally 
diffiised, and more distinctly marked ; his flesh, too, is firmer. 
The shore-cod resembles most the cod in a healthy state pn the 
coasts of Britain, and is that of wUcb the greatest quantity is 
caught, owing to its being most conveniently taken : the bade 
is ^ a dusky brown coloiur ; the belly, alvery or yellowish, teoA 
the qpotsm- general not remarkably disdaet. The red cod. is, 
firobably, larger than our roQk.4x>d, and is notnuiperousi • The 
soal^faeaded c6d, is'of the same colour and size as the shore-cod, 
and its head is, in like manner, covered with skin ; and it is com- 
porot^vdy rare. The young cod, torn-cod, or podley, swarms 
in summer in all the harbours and shallow-waters. 
« Thereare someother di&renoes in die cod, which may part- 
fy arise from difference of latitude and of coasts where they are 
found. Thus, the farther ndrth,>the less oil is oblainediirom 
them, their livers being smaller; and the bank-cod yields the 
least. oil of any. ^ 

The-cod is sometimes caught-six feet in length ; but there are 
accounts of its having been taken larger. All the kinds of cod 
obey the same general laws of migration. They shift according 

^PaiL— rJULY 1826. c 
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to the changes of temperature in tbar dement, aiising from the 
seasons, and with the supplies of food which invariably accoor; 
pany these changes. The bank-cod seems tp be the most sta- 
tionary. 

As we advance northward from the Gulf of Saint Lawrence^ 
the migrations of the cod assume a more decided character, 
and it strikes in in greater abundance. This holds as far 
sorth as fishing-posts have yet been established on the coast 
of Labrador. The same applies lo the migrations and abim* 
dance of the other fishes inhabiting these seas, more especially 
q£ those connected with the cod, and they arise together from, 
tbe same general causes. In the Gulf of Saint Lawrence^ 
Lat 45*^ 48°, particularly along the shores of Nova Scotia, New 
Brunswick, Canada, and the adjacent islands, where shdLfish 
9re more abundant than farther to the north, and where, 
perhaps, in consequence, more other fishes remain durmg the 
winter, tbe herring * arrives in spring, about the same time that 
it arrives cm the coasts of Newfoundland and Labrador, in 
April and May, when tbe cod, in consequence, becomes probar 
Uy equally abundant at all places ; but afterwards, worlds of 
food arrive on the coasts of Newfoundland and Labrador ; first 
the capelin, over the shores of both these countries, and then, 
again, tbe cuttle-fishy around the shores of Newfoundland ; they 
never failing to bring in with them their hosts of cod, and tp re^ 
tain them at these shores during the summer. Nether thecap»« 
lin, nor any equivalent, ever appears at the countries farther 
south, although the cuttle-fish vidts, and sometimes in consider-^ 
able quantities, the east coast of Nova Scotia and. Cape Breton : 
Hence the preeminence of Newfoundland and Labrador, as a 
fishing-station, over every other part of the northern heiniq)here» 

At Labrador, and in the north part of Newfoundland, where 
the length of the summer is not more than six weeks or two 
months, the hock and Une are often Imd aside for the seine ; for 
it is necessary that enough of cod should be taken within the 
first two or diree weeks> otherwise the remainder of the Mma 
weather would not be suffident to dry it Hence the cod-fishoy. 
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* The Alewife or Gaspereau visits the coasts of the countries just named, Ko> 
va Scotia, &c, but is never met with at Kewfoundlandi nor farther north. 
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adoordtng to the present mode of curing, whidi is, with the ex- 
ception of a very trifling proportion, bj drying the flah in the 
sun, cannot be carried on farther north than a certain latitude. 

The fishery of Newfoundland commences in June, as soon as 
the capelin appears on the coast, and ends about thebepnning 
of September, when the Guttle4idi b^ns to move off from the 
shores. The capelin is the bait used during the first mondi or 
mx weeks, and after ihat the cuttle^Bsh. 

When bait is scarce, considerable numbers of cod ore caught 
by Jigging*; Ae jiggers being an artificial bait, with hooks af- 
fixed. "* 

TIkt process of curing the cod requires about a month in 
favourable weather. 

Of the four hundred millions and upwards of cod that tofe 
takeii annually out of die British North Americm Seas, about 
one hunchred millions, or upwards of sixty thousand tons, are ex<* 
ported in a dried state by the British, to the warm countries of 
Europe and America : Of the remainder, a part equal to double 
that of the Britbh is taken away by the Americans,— « part by 
the French, — and a part is consumed in the countries themselves. 

It is from the livers of the cod-fish, that the cod-tnl of oonh* 
nerce is made. These are ^pbsed in casks, and sometimes in 
vats, to the sun, and the heat in all these countries is suffideiit 
to render tiiem into oil *. There is a falling off, some years, in 
ite average quantity <ifioil obtained from the eod throughout 
the 3BritIril^fi»heries^ but a» tiie French have the exclusive pri- 
vSeg&nf >fishing at those parts of the island where the different 
Idndb iH' fish aboutid most, it is probable that t)ie- quantity of 
ei\ m ^mpbetion to the qUanthy of fish caught, including all 
the fishmes, in any one year m$y not vary much. 

^As die sun withdraws fittm the north, the temperature of the 
siiirfSbe* water decreases; its vivifying principle vanishes, and if 
is^no longer -inviting to the free inhabitants of the deep. The 
cnttle*fish begiffs to irelire, dtid with it man ends his warfare with 
the cod. All feel the warning, andbegin to retire to the strong- 
holds in their respective elements, leaving the field of their in^ 
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* There ought to be obtained from all the cod caught, tvrenty.five thousand 
tons of oil, about five to six thousand tons of which are exported by the British, 
cMefly to Britain- 
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dostry and sunimer rejoiGing, where air, earth, and water, had 
md;; in harmony together, soon to become the conflieting seene 
of an arctic winter. 

* , 

: OfiheCapdin.^^The value of this delicate and interesting 
little fish may be estimated, when it is known to constitute the 
bait with which more than half the cod caught in these seas are 
taken. The capelin arrives on the coasts of these countries to 
spawn about the end of June, and departs about the end of 
July and beginning of August. It arrives at Labrador about 
a month later, and remains from two to four months. Its num<p 
bersaxe often truly wonderful. Immediately on its arrival, it 
pushes its dense shoals into the small bays and creeks^ as if to 
shun the jaws of tlie millions of its devouring enemies, the cod, 
and inany other fishes which had followed it from the deep, sad 
which remain arrayed at a little distance, impatient for its de* 
tHruction. These massive douds of capelin are sometimes mare 
than fifty miles ioog, and many miles broad. Their spawn is 
sometimes thrown up along the beaches, forming masses of con* 
siderable thickness, most of which is carried back into the sea 
by a suecieeding tide or twa 

. The capelin is six or seven inches in length ; although the 
Qiales sometimes occur nearly twice the ordinary size. It is 
eaugbt for bait, in nets constructed of different forms for the 
purpose. It possesses some peculiar quality, whidh unfits it to be 
cjared for domestic use like the herring, and is, therefore, mere- 
ly dried in the sun. Whether, the migration of the capelin-is 
\o and from the north sea, or. limited to the adjacent deep* 
iraters, does not appear to be yet well ascertained, notwitbstaind^ 
ing that its appearance and disappearance at all parts '. of these 
eoasts are watched, as important evened;, by every fisherman* On 
the ffeat scale, it is as r^ular and coiain in its appearance and 
disapp^aranpe, as the herring is on the coasts of Europe. It 
generally appears some days earlier aX the south-east parts of 
Newfoundland, than at the neighbouring parts of the island far- 
ther to the north ; and from its leading in the bank-cod to these 
places (as in 18S5), it would seem to have come in from the 
Great Bank.. There is little doubt that it is on the banks at 
certain seasons, as is shewn not merely by the circumstance of. 
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itA. appealing to have led in the cod from thence towards the 
.shores, hut by the fact, that, very early \tk spring, and somfe 
weeks before it appears every where at the shores, the cod on the 
banks take it very readily as a bait salted, when, at the same 
time, the cod at the shore will not take it in that state. It m 
well known, that the cod will take readily as a bait, on the great 
scale, that only which is its common food at the time ; and, in 
the present etae^ as soon as the capelin arrives at the shores, the 
bank-eod, which we infer to have followed it from the baiiks^ 
not only continue to take it salted *, but the shore-cod which re* 
fused it before, now take it fresh and salted promiscuously -f*. 

The CutUe^Fish. — About the banning of August, the 
throngs, of capelin which had enlivened the shores, give way to 
throngs of the outtle-fish. This animal seems to succeed the 
other, as if to supply immediately provisioD to the cod. It k 
of equal importaooe in Newfoundland as the capelii^ as k is 
the biiit with which the other half of the eod here^ is caught 

The cuttjb-fish does not appear at Labrador in quantities the 
same as at Newfoundland ;—^rom which it might be infcu ed 
that it migrates only to and fe»n the adjacent deep waters. ^ 

The common me of this animal is from 6 to 10 tnch^s in 
l^^[th ; but it has been met with of colossal size. During vki. 
lent gales of -wind^ hundreds of tons of them are oftea thrown 
up together in beds on the flat beftdies, the deci^ ci wbkfr 
spreads an intolerable effluvium around. It begins to retire froM- 
the coast in September. It is made no use of except for bait t 
and as it maintains itself in deeper water than the capelin, in. 
stead of nets being used to take it, it is jigged ; a jigger biing 
a number of hooks radiating from a fixed centre, made Pat th^ 
purpose. The cod is in best condition after having fed on it. 
. Whea shoals of the cuttle»fish and of the capeKn 4^me in 
contact, the latter always retieat, and fiom the wounds tbe}f 
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^ * The capelin are salted' the preceding year purposely, to $sh for thj9 cod pp 
the banks earlier in the ensuing spring than the cod nearer the shore caii be 
tfuiglit I that Is before the eapeKn has struck in. 

-^ The capelin id also sometimes taken in the month of April, by th^ seal- 
ing vessels, among the ice on the banks, mote than 200 miles from the lan^; and 
then it is found also in the stomachs of the seals ;— no doubt on it» migration at 
tlmt tine from the deeps over the banks towards the coast* 
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dlrry with tbem, lar^ $i]tferer$ m an attack : These animals dart 
backwards aiid forwards with a quickness which the capefin 
'Cannqt escape. 

The cuttle-fish is supposed tb impart the crimson colour which 
the sea exhibits in various parts here, during the latter part of 
Bummer. The water of the harbour of St Johd^s, two mil^ in 
extent^ sometimes exhibits the phenomenon. 

It may be unnecessary to say that the migrations of the eod, 
of the capelin, and of the cuttle-fish, are only once a year *« 

Of the Seals. — ^Newfoundland^ owing to its projecting into 
the Atlantic eastward from Labrador, intercepts many of the 
innnense fields and islands of ice, which, in the spring, move 
.south from the Arctic Sea. These fields of ice, in their origi- 
nal fcurmation, present, at their edges, a sufficient barrier against 
the inroads of the ocean ; and they are so exteni^ve, that their 
interior parts, with the openings or lakes intersper^, nbtwith^ 
standing the rage of elements around, remain serene and un- 
•broken : Here are the diosen transitory abodes ef millions of 
aeals,-N-here these animals enjt^ months of: peace and security, 
to bring forth and nurture their youi^. S«ch fieMd collect 
<ii the Goa^ of Newfoundhmd, and, as it were, oifer to the in- 
liabitants the . treasures they bring: The island is periodie^Uy 
mmrounded by them; for many leagues in all directions,— the in^ 
Mbitants within the dazzling bulwark being as impotent to- 
urards the rest of the world, as the rest of the worid is towards 
thiem. 

The aU-«ffici^it sun, gradually returmnig, liberates the fiddil 
of ice from the shores to which they had for a time become at- 
tached, and enables man again ta expose himself with impunity 
in his own element. 

In the month of March, upwards of SOO vessels, fitted out 
Icur thd 8^<^fiidiery, are extricated from the icy hiirbours on the 
east coast of Newfoundland ; — the fields are now all in motion, 
and the vessels plunge directly into the edges of sucji as. appear. 

. * The cuttle-fifih opcuTS ii^ abundance in many of ou]r ^tpfiriea az^ Toasts, 
but has hitherto been considered as of no value. Now \,hai; it iskmmnM 
form kn excellent bait for cod, and even for other fishing,; it is npttorbe 
doubted that it will in future, in this country, bfs used with equal adyantago 
and profit as a bait for the capture of our cod, ling, &c.— -Ed. 
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'to have seals on them ;*-^the cfews, armed with heavy firelocicB 
«md bludgeons, there landj and, in the 'course of a bw weeks, 
destooy nearly 800,000 of these animals for their fat and skins. 
The skins, with the fat which surronnds the body, are taken 6S 
tasgether, and the scalped carcases lefjt on the ice. When the 
vessels are loaded with these scalps, xx odierwise, when the iee 
is scattered and disserved by the advancing sfmng, which it al- 
ways is, except the islands, before the middle of May, they re- 
turn to th^r respective pcMrts ; the fat is then separated ftotik 
the skins, and exposed in vats to the heat of the sun, wheie, 
in from three to five weeks, it is rendered into the seal-oil of com- 
meroe *. The field-ice extends, with interruptions, more than 
200 miles off the land, but the vessels in general have not to go 
so for to look for the seals : The fields are even met with at 
sea continuous in a northerly and southerly direction for that 
extent, at that distance from land. 

As these fields of ice are not femied at Newfoundland, and 
only partiidly formed at Labrador, the herds of seris which, ar^ 
found on them, when they appear at these places, mast hav^ 
come from the sea farther north, where the main body of the 
foe is fi>rmed, viz. from the Greenland Sea, and that in the vi. 
«fnity of Davis^ Straits. The Greenland winter, it would apu 
pear, is too severe tar these animals, and when it sets in, ihey 
accompany the field-ice, which winds and currents carry south- 
ward, and remain on it until it is scattered and dissolved in the 
ensuing spring, in about Lat 43*" N., or about 900 miles south 
of Newfoundland. Old and young <^ these animals b^g then 
deserted in die ocean 1>y their birdw-place, nature points out to 
them the course to their favourite icy haunts, and thither thw 
herds hurry over the deep to pass an arctic summer. Winter 
returns, and with it commences again their annual migration 
from latitude to latitude. 

There are five different kinds of seals found on the field-iee 
at Newfoundland, all known in the Greenland seas. The three 
best known of which are, 1^, The Hiurp (Fhmca groenlanSca); 
the one-year old of which is called the Bedlimmer ; 9df The 

Hood or Hooded Seal (Phoca leonina^) ; and, 3c2, The Squar&* 

— .11 .11 " i I I ■ ■ I III.. I I. II I I I 1 1 ■ I , 

* From 3000 to 4000 tons of seal-oil, according to the success of the fish- 
ery, is made annually. The seal-fishery is prosecuted by the British only. 
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fpper. The other two ktncb are the Blue Seal, so called fi'om 
its colour, which is as large as the Hooded Seal ; and the Jar 
Seal, BO named from its form resembling that of a jar, thick at 
the shoulders, and tapping off suddenly towards the tail; head 
emaU, body 4 or 6 feet long, the fur spotted, and it ke^.more 
in the water than the other ice-seals. These all diff^ from 
the shore or harbour-seal (Phoca vUulina) of these coasts. The 
ice-seals are alike migratory, and promiscuously gregarious ; they 
differ much in size, and the flesh of them all is very unj^lateable^ 
luiless to an acquired taste, more particularly that of the old 
(Hies, differing in this respect from the flesh of the shcNre-seal, 
some parts of which are very good. It remains to be prou. 
Ted, that some of the alleged differences in the ice-seals do not 
arise from age. Although the ice-seals, which are sometimes 
met with in herds of many leagues in extent on the ice, seem 
to have no ordinary means of subsistence, yet the hand of un* 
^erring Providence maintains both old and young excessively 
fat. The seal-huntars often find fresh capelin and other ani^ 
mat substances in their stomachs. 

Notwithstanding the apparoitly immense annual destructioa 
by man among the cod in these seas for more than two centu* 
ries, it does not appear that their numbers are at all diminished, 
,or that thdr migrations are in any way affected : Nor is it likely 
that they ever will be, if we may judge from the migratory fidies 
of Europe that have been persecuted for many more c^aturies^ 
between the North Cape and the South of England. 

It is not so, however, with those animals which man can pur- 
sue in his own element ; — ^thus, the walrus and the penguin, 
once abundant, may be said now to have entirely disappeared 
from the Gulf of St Laurence. 

As the persecution of the seals in the field-ice increases, which 
it has, every year since it commenced, it will be interesting to 
observe, at some future day not far distant, the effect on their 
numbers. It is not much more than thirty years since any 
vessels ventured out among the ice at sea, purposely equipped 
and manned for their destruction. 

The cod, the capelin, and the cuttle-fish, in their natural 
connection, and the seal, or rather the cod and the seal, consti- 
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tute the poIMcal value of Newfoubdlaod and Labradot^ and 
vender these odierwise desolate and inhosfMtdble ri^ons the seene 
of rivalry of Biitisli, French, and American national entail 
prise and industry *. The day is not far distant when yessdbs 
^11 be fitted out direct from Britain for the seal-fishery at 
Newfoundland. 



Description of a New ReflecHng Telf scope j denammmUd ^ 
Aerial Rejlector, By Thomas Dick, Esq. Author of the 
Christian Philosopher, &c. Communicated by the Author. 

X HE invention of the Reflectii^ Telescope was an important 
improvement on the long and unwieldy refractorsi which were 
in use among astronomers towards the close of the 17th century. 
With a Newtonian r^ector, only eix feet long, celestial obgeeti 
may be viewed with as high a magnifying power, and with equal 
idbtinctness, as with a common refracting telescope of , 120 feet 
in length. By means of these instruments, the late Dr Her- 
JMbel: made those brilliant discoveries which have extended. ouv 
views; of the solar system, and of the grandeur of the imiverse, 
and which have rendered hi& name immortal in the annals of as- 
tronomy. It was not a little singular, however, that more than 
half a century elapsed, after the construction of this instrument 
was suggested by Gregory and Newton, before any reflecting 
telescope of a size calculated for celestial observation was actual- 
ly coniBtruete4. In the year 1663, Mr James Gregory of Aber- 
jdeen published bis account of the construction of that form of 
the reflecUi^ telescope, ^which bears his name, in a treatise en« 
titled ^^ Optica promoia r and in the year 1673, Sir Isaac New- 
ton constructed two small reflecting telesoqpes, about six inches 
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* The boxings mackerel, and irhale, are in abundance at Newfoundland, 
and comparatiyely allowed to pass unmolested. The herring varies in size, 
firom small to several pounds weight The whale is of three or ibur kinds, 
and the fishery of it is prosecuted only by one enterprizing English mercan- 
tile house at the south part of the island ; the whales have been taken up- 
wards of 70^ jfeet \xk length, vlelding from six to eight tons of oiL The salmon 
abounds in all the rivens and is taken in large quantities. The dog-fi«b 
^sometimes occurs with the cod in great numbers. 
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in length, of a form tome what di&i^enl from that propteed by 
Gregory, which he presented to the Boyjal Soeiety : But we 
b«ar no n^ore about the construction of reflectors, till the yettr 
1783^ when MrHadley published, in No. 376 of the Philosc^U 
cal Transactions, an account of a large Newtonian r^eolor, 
which he had just then constructed, and which . left no room to 
fear that this invention would remain any longer in obscurity. 
The large speculum of this instrument was 6^| inches focal dis^ 
tance, and 5^ inches diameter, was furnished with magnifjring 
powers of from 190 to ^30 times, and equalled in performance, 
the famous aerial telescope of Huygens of 123 feet in length *. 
Since this period, the ^rieflecting telescope has been in general 
use among astronomers in most countries of Europe, and has 
received numerous improvements, under the direction of Short, 
Mudge, Edwards and Herschel, the last of whom constructed 
reflectors of 7, 10, SO, and even 40 feet in focal length, which 
fjur surpassed in Inrightness and magnifying power, all the instru- 
ments of this description, which had pr^iously been att^Bpted^ 
Having constructed and made a variaty of experiments 6a 
small Gregorian reflectors, I was generally disappointed in my 
exp^tations of the effects produced by their performance; and 
had always recourse to achromatic tefesoopes, both in t»re». 
trial and celestial observations, where brightness, dktin^thessand 
aocinracy, were required. This might be owing, in part, toade«> 
fidency in the figure mad poUsh of the specula I made ute of 
in these instruments ; but in all the Gregorian telescopes I have 
had occasion to use, there is a certain degree of <£nginess atid 
obscorily, which renders their performance less pleasant, and 
for inferior to that of good achromatic . refractors. About four 
years ago, an old speculum, S7 inches in.focal distance^ very im4 
perfectly polished, having aocidenkdly ccone into my possesskm, 
and feeling no inclioatioa to fit it up in the Gregoritti form^ I 
formed the resolution of throwii^ aade the small iq)eculum, and 
attempting the ^011^ vj^tts notwithstanding the uniform asser- 
tion of opticians, that such an attempt iii instruments of a small 
size is impracticable. I had some grounds for expecting sue* 

* A particulftr descriptiotf ^ Uiis telescope^ w|th ibe raachuieiy for moving it» 
iUiuMx«ted with an eognving, may be seen in Beid and Graj^s '< Abridgment qC 
the Phil. Transactions/* vol. vi. part i. p. 147. 
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cesft ia this attempt, ffom sevefal experimenta I had previomdy 
iBfide^ particuhurly &ma wine inodificatioQs I hud tnade in the 
'ocN»tcuctio» of astioDomicBl eye-pieces, which have a tendenqr 
to correct the aberration of the rays of light, when they proceed 
flomewhat obliquely irovn a leos or speculum. 

•In the first instance, I placed the speculum at the one end of 
a tube, of the form of a segment of a cone, the end next the eye 
heing somewhat wider than that at which the speculum wfls fix- 
ed, and its length about an inch shcorter than the focal distance of 
tbemiiTor. A small tuA)e for receiving the dtflPexenteye^pieees was 
fixed in the inside of the large tube, at the end opposite to the 
speculum, and connected with an- apparatus, by whidi it[could oe.* 
«as]0nally be moved ^ther in a vertical or a horizontal direotiiMfc. 
With the instrument fitted up in this-' manner, I obtained 
some very pleasant and interesting views of the moon, and of 
terrestrial objects. . But finding that one side of the tube inter* 
cepted a consideraUe pcNrtiDh of li^t from the object, I dcter«> 
mined to throw aside the tube ahogetber, and. to fit.up the in* 
siffument on a di&rent j^n. . A short, mahc^^y tube, about 
three inches long, waa prepared,to serve a» a. socket for holding 
the speculum. To &e side of this, tube an arm was attached^ 
about the length of. the focal distance of .the mnor, at the esL* 
tiemity of which a brass tube, for reociving the eye-pieces, w» 
fix.ed, connected wiih screvrs and sockets, by which k might be 
raised or dressed, and turned to the rij^t hand or to the leftj 
and with adjusting apparatus, by which it might be bxoughl 
nearer to or farther from the speculum. 

Plate I. Fig. 1. Exhibits a general represenkaticm of the in* 
strumcnt in profile. AB is the. short tube which/ hcddi the spew, 
culum ; CD the arm which carries thr eye-tubes, wfcidi cdnsistiB 
of two distinct pieces of milhogany ; the jpnrt. D b^ng* capable 
of fithding along the under inde of Cy through, the brass sooketo 
EF. To the nnAsr part of the: socket F is attached a brass' 
nut, with a female screw, in which the male, screw; a 6, acts, byt 
ap]^ng the hand to the knob c, which serves for adjusting the 
instrum^t to distinct vi^on. €r is the brass tube which Jneoerves 
the eye^pieees. It is supported by a strong brass wire de, which 
passes through a nut connected with another strong wire, which 
passes through the arm Dt By means of the nut /, this tube 
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may be elevated cat depressed, and firmly fixed in its proper poai- 
tioD ; and by the nut g^ it may be brought nearer to, or farther 
from, the arm D. By the same apparatus, it is also rendered 
capaUe of being moved either in a vertieal or a horizontal direo^ 
lion : but when it is once adjusted to its proper position, it must 
be firmly fixed, and requires no farther attention* The eye-piece 
represented in this figure, is the one used for terrestnai objeotsj 
which ccmasts of the tubes belonging to a small achromatic tele- 
scope* When an astxonomical eye-piece is used, the length of 
the instrument extends only to the point I. In looking throu^ 
this telescope, the right eye is applied at the point H, and the 
observer's head is understood to be uncovered* For those who 
use only the left eye, the arm would require to be pkced on the 
(^poate side of the tube, or the tube, along with the arm, be 
made to turn round 180 degrees. 

Fig. % Represents a front or rath^ an oblique view of the 
instruqient, in which the position of the speculum may be seem 
All the specula which I have fitted up in this form, having been 
originally intended for Gr^oiian reflectors, have holes in their 
centres* The eye-piece is, therefore, directed to a point nearly 
equidistant from the hole to the exterior edge of the qieculum^ 
that is, to the ^int a. In one of these instruments fitted up 
with a four feet speculum, the line of vision is directed to the 
point bj on the c^posite cdde of the speculum ; but, in this caset, 
the eye-tube is removed farther from the arm, than in the &p« 
mer case. The hole in the centre of the speculum is obviously 
a defect in this construction of a reflecting telescope, as it igjce^ 
vents lis from obtaining the full advantage of the rays, which 
fan near the centre of the mirror ; yet, the performance of the 
instruments, even with this disadvantage, is superior. to what, wet 
should previously have been led to expect. 

. The principal nicety in the construction of this instrument,^ 
consists in the adju^ment and proper direction of the eye-tube.^ 
There is only one positbn, in which vision will be perfecdy dis* 
tinct. It must neither be too high nor too low,-^t must be Sx^ 
ed at a. ceruun distance frcHU the arm, — and must be directedi 
to a certaip point of the speculum. . This portion must be ulti* 
mately determined by experiment, when viewing terrestrial ob^' 
ject& A person. unacquainted with this construction of the te^ 
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lesoope, would, perhaps^ find it difficult, in the first imtanee, to 
make this adjustment; but, vrefe it at any time deranged, 
llatHigh accident or odierwise, I can easily make the ad}uabnent 
a-new, in the course <tf five or six minutes. 

* Inpointing this tdescope to the object intended to be viewed, the 
eye is applt^ at K (fig. 1.), and looking ak»g the arm, towards 
the eye-piece, till it neurly coincide with the object, it will,- in 
inost cases, be readily found. In tins way I can easily point this 
i^istrument to Jupiter or Saturn, or to any of the other planets 
viflUde to the naked eye, even when a power of 170 ox 180 times 
ia applied. When high magnifying powors, however, are used, 
it is expedient to fix, on the upper part of the short tube in 
which the speculum rests, a finder, such as that which is used in 
Newtonian td^Mx>pe8. When the nKwn is the object intended 
to be viewed, she may be instantly found by moving the instru- 
ment till her reflected image be seen from the eye-end of the td» 
lescqpe on the face of the mirror. 

I have fitted up five or ast instniments of the above descrip^ 
tkxi, with specula of 8, 16, ^7, S5, and 49 inches focal distance. 
One of these having a speculum eight inches focus, and two ia. 
cbes diameter, with a terrestrial eye-piece, mi^nifying about M 
times, forms an excellent parlour telescope, for vif wing land ob. 
jects, and exhibits them in a brilliant and novel aspect ' When 
(dompsfed with a small Gregorian, of the same size and magnify« 
ii^ power, the quantity of light upon the object appears, nearly 
doubled, and tile image is equally distinct* It represents ob- 
jectl^ in th^ natural eokxurs, without that dingy and yellowish 
tinge which appears when looking through a Gregorian. Ano« 
tber of these instniments, havmg a speculum of S7 inchei^ focal 
^stance, and an astrononncal eye^pieoe, producing a magnifying 
power of about 100 times, i&erves as an excellent astronomical te- 
lescope. By this .instrument the belts and satellites of Jupiter, 
the ring of Saturn, and the mountfuns and cavities of the Moon, 
may be contemplated witib great ease and distinctness. With a 
magnifying power of 40 times, terrestrial objects appear extreme* 
ly bright and well defined. Another of these instruments is ». 
bout 4 feet Joqg. The specukim which belongs to it is ai^cry 
dd one : whoi it came into my pciss^icHi, it was to completely 
tarmshed, as scarcely to r^ect a ray of light. After it wasclean* 
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edy It appeared to be scarcely half-polished, and its surface is 
xmns^ted with yellowish stains^ which cannot be erazed. Were- 
it fitted up upon the Gregorian plan, it would, I presume, be c( 
very little use, unless when a very small magnifying power was- 
applied* Yet, in its present form, it bears, with great distinct- 
ness, a magnifying power of J 70 times, and is superior in its per^ 
fofmance to a 4 feet achromatic refractcH*, with a similar magni- 
fying power. It exhibits very distinct and interesting views of 
the diveraties of shade, and of the mountains, vales, caverns, 
and other inequalities of the moon^s surface. ^ The smallest in^' 
strument I have fitted up on this plan is one whose speculum ia 
only B^ inches focal distance, and 1| inches diameter. With a 
magnifying, power of about 15 times, it diows land objects with 
great distinctness and brilliancy. But I would deem it inexpe- 
dient to fit up any instrument of this description, with specula 
of a shorter focal distance than 10 or 1^ inches. 

The following are some of the properties and advantages pe» 
euiliar to this construction of the reflecting telescope. 

. 1. It is ewtremely simple^ and may be fitted up at a compara- 
tively small ewpence. Instead of large and expensive brasis 
tubes, such as are used in the Gk^egorian and Newtonian con^ 
struction, little more is required dian a short mahogany tube, 
S or S inches long, to serve as a socket for the speculum, witih 
an arm about the focal length of the mirror. The expence of 
small Bpecula, either jMn or concave, is saved, together witib 
the numerous screws, springs, &c. for centrmg the two speev^ 
la, and placing the small mirror parallel to the large one. The. 
oidy adjustment requisite in this construction, is that of the eye-i 
tube to the speculum ; and, by means of the simple apparatusi 
already described,, it can be effected in the course of a few mi-^ 
nutes. Almost the whole expence of the instrument consists in 
the pride of the i^)6culum and the eye-pieces. The expence oi 
fitting up the four £eet speculum, alluded to abov^, including 
mahoganytube and arm, brass sockets, screws, eye-tube, brass 
joint, and a cast-iron stand, painted and varnished, did Wit 
amount to L. 1, 7s. A Gregorian of the same size would hav0 
required a Inrass tube at least 4| feet in length, which wotild 
cost four or five guineas, besides the apparatus ooiinected with 
the small speculum, and the additicmal expesiee connected wilH 

2 
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ihe £tting up of the joint and stand requisite for supporting and 
steadyii^ so unwieldy an instrumoit. While the one instru- 
ment would -require two, perscnus to carry it fix>m one room to 
another, and would occupy a considerable portion of an ordinary 
apartment, the other can be moved, with the utmost ease, to any 
mod^nte distance, and the flpaoe it occupies is scarcely known. 

%. It i9 more convement Jbr viewing celestial obfects ai a 
high altitude than amy other telescope. — ^When we look through 
a Gr^orian reflector, or an achromatic telescope of 4 or 5 
feet in. length, to an object eletated. 50^ or 60^ above the ho- 
rizon, the body requires to be placed in an uneasy and dis. 
torted positi<Hi, and the; eye is somewhat strained, while the ob» 
ses^ation is continued. But, when observing similar objects 
by the Jerial Reflector, we can either stand perfectly erect, 
or sit on a chair, with the same eaae as we sit at a deds: when 
reading a book or writing a letter. In this way, the sur- 
fiuse of the moon, or of any of the planets, may be contemplated 
lor an hour or two, without the least weariness or fatigue. A 
ddineation of the lunar surface may be taken by this instrument, 
Iriih more ease and accuracy than with any otW teleaoope, as 
the observer can sketch the outHne of the object by one eye, on 
a tablet placed a h'ttle below the eye-piece, while the other eye is 
looking at the object For the purpose.of accommodating the 
ijifitrument to a sitting or a standing posture, I caused a small 
taUf^ to be oonstructec^^ capable of being elevated or depressed 
at pleasure, oa whidx the stand of the telescope is placed. When 
the telescope is 4 or 5 feet l<mg, and the object at a very high 
elevation, the instrument may be placed on the floor of the apart* 
m^t, and the observer will stand in an erect position. 

3. This instrument is considerably shorter than a Gfegmaa 
telescope, whose large mirror is of the same focal length. When 
ap ast^ononlical eye-piece is used, the whole length of the instru- 
nwnt is nothing more than the focal length of the speculum; 
But a Gr^gdorian, whose large speculum is 4 feet focus, wiU ex* 
<peed 5 feet in lei^lh, indudiiig the eye-piece. 

4., The ^^ atrial re&ctor"^ far excels the Gr^orian in bright^, 
^ess* The want of light in Gregorians is owing ta the second 
r«£lecti^ froin the small mirror ; for, it has been fully proved by 
experiment, thttt^ abouf the bne4ialf dT the rays of Hgfat whi^ 
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Mi upon a reflecting surface, is lost by a second reflection. Tbe 
ima^ of the object may also be presumed to be more correct, aa 
it is not liable to any distortion by bring reflected from another 
q^ulum. 

5. There is less tremor in these telescopes than in Grc^iorian 
reflectors. One cause, among others, I presume, of the tremors 
whidi ikffect Gr^orians, is the formation of a second image at a 
great distance from the first, besides that which arises from the 
dastic tremor of the snuill speculum, when carried by an ajtm 
supported only at one end. But, as the image formed by the 
speculum, in the aerial telescope, is viewed dvrecOyy without be- 
ing exposed to any subsequent reflection, it is not so liable to 
the tremors which are so frequaitly experienced in ol^er reflect^ 
iHg telescopes. Notwithstanding the length of the amf of the 
four feet telescope above mentioned, a celestial object appears re- 
markably steady, when passing across the field of view, especial- 
ly whoi it is at a modenite degree of altitude ; and it is easily 
kept in the field by a gentle motion applied to the^arm of the 
instrument. 

. The specula used in all the instruments to which I have alluded 
above, are far from being good, being of a yellowish colour, and 
some of them scarcely half polished. They have likewisie large 
holes ill their centre, as they were originally intended for 6r^o- 
riian tdesoopes. Were they fitted up in the Gr^orian form, 
they would be of little use, imless with small degrees of magni- 
fying power. Yet, with all these imperfections, they exhibit the 
object with more brightness and acciu'acy than the generality of 
reflectors ; and therefore I have no doubt that, were instruments 
of this construction fitted up with specula of the best figure and 
polish, they would equal^ if not surpass in brilliancy and distinct- 
ness, the general run of achromatic telescopes. 

In prosecuting my experiments in relation to these instru-* 
ments, I wished to ascertain what efiect might be produced by 
using a part of a specoLvm instead of the whole. For this pur- 
pose, I cut a speculum, three feet in focal length, through die 
center, so as to divide it into two equal parts, and fitted up each 
part as a diistinct telescope ; so that I obtained two tdesoopies 
from one speculum. In this case, I found that each half of the 
specululm performed as well as the whde spcfculum had done 

2 
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Wore; at least there appeia^d to be no seimNe dkninutiim in 
llie brigMness of the object, and the image wa£f equally accurate 
and distinct ; i9o that, if economif were a particular diject aimed 
at in the construction of these instruments, two good telescopes 
might be t>btained from one speculum. I have also some 
reason to believe, that instruments of this kind m^t be 
fitted up with gla&s specula. My opinion on this point, how- 
ever, is not quite decisive, owing to the want of glass specula oi 
a propar figure and focal distance, on whidi to try the experi- 
ments. With a glass speculum, however, about 11 indies focal 
distaaace, and wliose figure was obviously somewhat incotect, I 
have seen <Mstatit objects tolerably distinct and wdl-definisd, with 
magnifymg powers of from 12 to 30 times. 

From &e ekperima^s I have made in reference to these in- 
struments, it is d^nonstraUe, that a tube is not necessary in the 
construction of a reflecting telescope, whether it be used for 
viewing ^destial or terrestrial objects ; and, therefore, ware a re- 
flecting telescope of 50 or 60 feet in length to be constructed^ it 
ndght be fitted up at a comparatively small expence, alter the 
charge of castii^, grinding, and polifiiiing the ipeculum is de- 
frayed. The largest instrument ct this description which has 
hitherto beai constructed is the 40 feet r^eetorof Di- Herscbd. 
This ccwplio^ted and tiiost unwieldy instrument has a tube of 
n^ed or shfeel iron 99 feet 4 inches in length, and 4 feet 10 indies 
m diaitieter, which weighs several thousands of pounds ; and it 
has been coiiaputed that a Wooden tube, ibr the same purpose, 
Iv^iM h&^ e^jkxeed^ lhii» &i weight by at least 8000 pounds. 
mxy^i i eoncdve, that sucji enormous tubes in instruments of 
sutsli dhiMB&gions, are altogether unnecessary. Nothing more is 
.requisite than a short tube for holding the speculum. Connect- 
ed with «ne side oi this tube (or with both sides wete it found' 
necessary), two strong hs^ of wood, {mijecting a few feet be- 
jtsnA the iqieciilum end ^f ike tube, and eitten^g in front as 
ka as the feed len^ of the mirror, and connected by crossbars 
of wood^ iron, tir brass, would be quite sufiident for a support 
ib iflie ijH&^ece, land for directing the motfon of the instrument 
A telescope of 40 or 60 feet in length, constructed on this plan^ 
would not require one-fifth of the expence, nor one-fourth of the 
apparatus Mid itedbt&meal pow^r fbr movkig it to aHy required 
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positkm, which were found necessary in the construction of Dr 
Herschel''s large reflecting telescope *. With regard to telescopes* 
of smaller dimensions, as from 5 to 15 feet focal length, with the 
exception of the expence of the specula and eye^pieces ; they 
might be fitted up for a sum not greater than from 2 to 5 or 6 
guineas. 

. Were any person to attempt the construction of these tele- 
scopes, in the mean time, it is not likely he would succeed, with- 
out more minute directions than I have yet given. The astro- 
nomical eye-pieces used in the aerial telescc^, have a particular 
modificaticMi, whiph is essentially requisite to distinctness ot vi* 
sion ; and, therefore, were any one to try the experiment with a 
common astronomical eye-piece, he would most probably feel 
disappointed in the performance of the instrument. A descrip- 
tion of the peculiarity of the eye-piece to which I allude, with 
other particulars in relation to these instruments, I deem it ex- 
pedient, for certain reasons, to postpone to a future opportu- 
nity. 

I have sometimes used these instruments for the piU3X>se of 
viewing perspective prints, which they exhibit in a beautiful and 
interesting manner. If a coloured perspective be placed at one 
end of a large room, and strongly illuminated with two candles, 
apd one of those reflectors, furnished with a small magmfjring 
power, placed at the opposite end of the room, the representation 
of a street or a landscape will be seen in its true perspective, 
and will appear even more pleasant and interesting than when 
viewed through the common optical diagonal machine. If an . 
inverting eye-piece be used, which is most eligible in this expe- 
riment, the print, of course, must be placed in an inverted posi- 
tion. 

That reflecting telescopes of the description now stated are 
original in their construction, appears from the uniform language 
of optical writers, some of whom have pronounced such attempts 
to be altogether impracticable. Dr Brewster, one of the latest 

* The idea here suggested will perhaps be more readily appreciated, hy an in- 
spection of Plate I. Fig. 3, where A is the short tube, BC and D£ the two large 
bars or arms,' connected with cross bars, far the purpose of securing strength 
and steadiness. At F andG, behind the speculum, wei^ts might be appfied, 
if necessary, for counterbalancing the lever-power of the long aim. 
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and most respectable writers on this subject, in the Edinburgh 
Encyclopaedia, art. Optics^ and in the last edition of his Appendix 
to " Ferguson''s Lectures,'' has the following remarks : — " If we 
could dispense with the use of the small specula in telescopes of 
moderate len^h, by inclining the great speculum, and using an 
oblique, and consequently a distorted reflector, as {uroposed first 
by La Maire, we should consider the Newtonian telescope as 
perfect ; and, on a large scale, or when the instrument exceeds 
90 feet, it has undoubtedly this character, as nothing can be 
more simple than to magnify, by a single eye-^lass, the image 
formed by a single speculum. As the ^ron^ view is quite im. 
practicable^ and indeed has never been attempted in instruments 
of a small size, it becomes of great practical consequence to re- 
move, as much as possible, the evils which arise firom the use of 
a small speculum,^ &c. 

The instruments now described have effectuated the desirable 
object alluded to by this distinguished philosopher ; and the mode 
of construction- is neither that of Dr HerscheTs front view, nor 
does it Coincide with that proposed by La Maire, which appears 
to have been a mere hint that was never realized in the construc- 
tion of reflecting telescopes of a small size. The simplicity of 
the construction of these instruments, and the excellence of their 
performance, have been much admired by several scientific gen- 
tlemen, and others to whom they have been exhibited ; and so 
much am I convinced of their utility, that I have dismantled 
every other Gregorian telescope I had in my possession, and 
fitted it up in the form now described; and I seldom use any 
other tdescope either in terrestrial or celestial observations. As 
it is distinguished from every other telescope, in being used 
without a tube, I have chosen to denominate it " T%e Aerial 
Reflector*:* - ■ ■ 

Peeth, -4pH/ 1826. 



* A caveat has been lodged at the patent office, in the view of taking out 
a patent for this construction of the leflectii!^ telescope. A brief notice of it 
was published, about three years since, in the Appendix to a work entitled, 
" The Christian Philosopher.' 
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On the Combvstion ofAlcohciic fluids^ OilSy cj-c. in Lamps, wUh 
observations on the Colour and Constitution of Flame *. By 
Hknby Home Blaceaddeb^ Es<j, F. R. Sc Ev Communi- 
cated by the Author. 

'i'^^Qf Lamps zvitfiout Wicks. 

joL FOBOOs or filamentous substance, that has th^ ptoperty i^ 
faisw^ flaids by cufnllary attraction, has iHtbetto becin cdn^er^ 
^ an essentiid part of a lanip fdr burning oUs ct atooholic fluids X 
and this part of the hinp, termed the wiek, has been mttde of 
various"Y«igetdbte atid mineral substancesi siHch as ccffton^ lii^t, 
tncn% asbestos^ mica, small wires, &c. All combustible fluidsi 
however, that are commonly employed fof |)roduoii^ light or 
heat, mhy ie burned with advantlige ib a lamp, without making 
lise-of tay wick. For ttus puipose, it is only requisite to have 
a bunm in the form of a tube, and made of a Substance that i» 
kloonibuflliUe, and a s^ eoftduotor of heat ; and, peltiaps, it 
iroitld acaroedy be anti<^Mited how well gkUI6 and other illow cbn^^ 
^ettirs are adapted for biitnars of ^is description, or hew^ eaaly 
sucb 4 lamp may be citaistructed. In their ^onstilietion provt« 
sbii nitist be limde for a conistant e^pply of Huid to the burner^ 
without the influence of capillary attracftion ; and this is effected 
by haviog the buf'n^' so jdiioed, as to be low^r than the rtser* 
^mr, tiie au]^y being regulsfted by a stop-dock or valve, cht by 
duly proporCiomng the ^zb tt the connecUi^ tube. Lamps 0f 
ibis description majr be made 6f almost any fiflrm, and of almost 
liny sdid ilnaterial; it being only essenUali as already stated^ 
Ihlit the b\)nier be a tube tnade <tf an incofnbuHible and A0W 
conducting substance. For alcoholic fluids, the length of the 
burner does not necessarily exceed an inch s and fdr culsy it may 
be reduced to the half or the fourth of that lengths In Plate L 
W%g^&^ i^ tepveseirtled ac6tlv6mMt and ebmfy constraitftd lantpfor 

thecombui[(tiotittfdebho}iefluids. Iteoittists^a'fiiittidlglassgfob^, 

« — ■ — I — - - 

* The fiiBt part of Uiis paper is an extract ftom a pdper read before the Royal 
Society, Ist May 18S6. On that oocation, some of the fiicts notioed in the se* 
cond part were cursorily adverted tow 
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tube » of the ma used for thetmometers ; its intorior dianeter 
beiBgabQUtoiic^fortietbof aninck ItispafleeddiFotigbatidas^ 
piece of cork, which is cemented into the tower part of the gbuM- 
glebe^ apd surrounded by a collar of metal : in this vmj tke tube 
may be readily sbd up or down, without aUowing afty of the 
fluid to escsqpe between it and the cork. When. the eKtremi^ 
of the tube ie above the sur£Eu» of the flnid, none of fim latter 
ean.esGape through it ; and when the lianp is to be used, ibe 
tube is drawn down> as represented in Fig. 5. ; the dq;liee 
•f ila depressioB being v^ulated by the sice of liie flaoso that b 
wished to be pr^H^ced. Whan a low flame is requttfed, th0^ he^ 
rizontal part of the tube is cemented to a low flat stand ; and 
wbm the lamp is to be lighted, the flind is made to flow, by 
drawing up the reservoir, instead of, as in the former cas^ drawi. 
mg down the tube. For oeeasiimai pitfposes^ a tabe bent) soas 
tofovm a layfhoQ, and passed through a cork in the aock of a 
phial containing the fluid, consUiutes a very convenient lamii 
When, with a lamp of any fbim, it is wished to ptodnGea large 
flamc^ itr is. only neotssaoy t»iaoreaso the number of the buniera; 
and in thia way the^degree of heat can borcjgulatcd at j^easure^, 
and wilk great aecisracy. The advantages, kck resukii^ ftom 
die combustion, of iikohohe fluids iA a lamp without a wiek, will 
afterwards be conra^tkred. 

A lamp for burning oik, for the purpose of i&uninaliMi, is 
osBifcruated on Ae samepnndple aa that for buAung alcoholic 
flttids. The resesvotr may be made of metal^ or of fiitin, cut^ 
or coloured glass, so as to produee a beaiitilid eflfeet% And a 
flae green,, oed, er yeSoar colour, can earily be eommunieated to 
spermaceti oU^ pndainngdie same el^t arcoloiired glass. The 
form repvesenled, Fig« &, whieh may be mocfified according to 
t«rte,hmngaddbji»al branches, &o. may, perhaps^ be found 
an suitable as junji othev. On^ tihat eontains fi^om one to two 
ouooe^. ef oil,, and whaiq burner is not larger than an ordinaiy 
bugle bead, btm^ for eight or ten hours ; and will eniMe most 
persens to: veai or writci A hmip of this deseriptJion has coitH- 
nuad burning tfaseet dwps- and a hal^ or eighty^feur hours^ with- 
out hatvijig' been toadied ;» wad the small^ cotncri crust, which 
foinisid on the Immer, did not amount to two^^eaiiftSv though Ae 
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oil was of : the inferior quality that is sold under the name of 
whale oil. .When a greater d^ree of illumination is required, 
the number of burners, and capacity of the reservoir, must be 
.increased in proportion. It will be found, that a lamp of this 
• description is as readily lighted as a candle, or lamp with a 
.wick ; and the burner may be such as to produce a flame that is 
a mere luminous point in a dark apartment, or only a blue speck, 
that is invi^ble at a short distance ; or such as to give a flame 
similar to thiat of an argand lamp with a wick. This last may 
be effected, either by two short and wide.tubes, having an ar- 
rangement similar to the metallic wickrholder of an argand lamp, 
or by means of small short tubes, placed nearly in contact, and 
jn the form of a circle. 

A convenient small hand-lamp, for occasional purposes, and 
either for burning oil or alcoholic fluids, is made, by fixii^ a 
long tube in the mouth of a small bag, formed of caoutchouc, or 
other impervious substance ; the burner being supplied by the 
pressure of the hand. 

When a thin narrow ooUiar of metal is attached to the mouth 
of a burner, $o as to project Jn the form of a small cup, the re« 
semblance of the flame then produced, to that of a gas-lamp, is 
so complete as readily to deceive those who are not aware of the 
presence of oil. If the coUar be made of impure silver, and the 
lamp has not recently been used, the flame, when first lighted, 
has a green colour; but this adventitious colour disappears in 
the course of a few seconds, when the metal acquires a red heat. 
In the practical line this modification of the wickless lamp ispar* 
^cularly deserving of attention^ 

. Various attempts were made to take advantage of the capillary 
attraction of ti^bes, for maintaimng a constant supply of oil to 
the burner, which at first proved unsuccessful ; and the want of 
success was attributed to the weU known fact, that, however hi^ 
a 'fluid may rise in a tube, by capillary attracti<Mi, it will in no 
instance rise, so as to flow from its upper orifice. THs, hoiw« 
ever, was found to be incorrect ; for a small perforated disk of 
mica, having a small tube cemented into the perforation at its 
centre, will constitute a burner of this description. Y^en such 
a burner is placed, so as to float on the surface of oil, the oil 
rises by capillary attraction, and fills the tube. If a lighted 
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tnatcli be now applied, tbe cil in the upper part of the tube eva- 
porates and produces a flame, fresh portioos of oil rise to fill the 
empty space, and thus combustion is maintttned. With such 
va burner there is ho shadow ; the reflected image of the flame 
being seen directly und^ the true flame. From a number of 
such burners, in an i^){»t>priate glass-vessel, the illumination is 
brilliant ; and tbe floating di^s are observed to.be in continual 
motion, as if alternately attracting and repelling each other; which 
proceeds from tbe film of oil immediately under the nlica be- 
coming expanded by heat. Though such burners, when pro- 
perly constructed, will maintmn combustion for many hours, 
if tbe flaine is by any means extinguished, they almost in- 
stantly sink to the bottom. Thi^ results from the structure c^ 
the mica, and the expansion of the ml by heat. Mica is com- 
posed of thin plates, which admit oil into their interstices ; and 
the oil thus admitted, with that on the under surface of the mica, 
is expanded by the heat of the flame. When the flame is extin- 
g;uished tibe oil cools, and then the miea, being spedfically heavier 
4han the oil, necessarily sinks. 

A burner, similar to the one above described, but more appU» 
cable to ordinary purposes, seems to m^l desctiption, as it may 
be readily constructed, and will be found admirably adapted ffar 
■a night Jamp. In this form, a small light concave shell, or a 
light concave glass, resembling in miniature that of a watdi, or 
a small disk of card pajper, made concave by pressure, land coat* 
ed with a solution of gdm» is used instead of thcf mica* A small 
hole is made in the centre, and a piece of sound cork, about the 
size of a pea, is cemented on the convex side, and over the per- 
foration. A small perforation is then made through the cork, 
and a rather wide and thin bugle bead is stuck firmly into it, 
from the concave side of the shell. The c/nly use of the cork is 
to fix the burner, so as to admit of itb b^g readily adjusted or 
replaced. When the shell floats on the oil, the uppor extremity 
of the burner should be nearly on a level with the surface of the 
fluid ; and if the burner be properly fixed in the cork, the. shell, 
glass, or concave piece of papcir, will not sink when the flame is 
extinguished. The quantity of pale rape seed <it. (which, in 
every respect, is the best) that is consumed by a idngle burner, 
aiaaM>unts to about three-fourths of an ounce in twelve hoiirs^ 
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mtA iHe coosumptiqn is so r^uiar mA umfonn, that, wlioi a 
lainp is constracted in the fonn of a floating syphon, it is found 
tO' measure time irith great accuiacy. 

TbUow, and other solid combustiUes, of a stnnhir nature, may 
id£M> be burned without a wick. In sui^ cases, it is only neces- 
sity to melt a small quantity of the toiid substance;, with the 
end of a hot wire or rod of glass ; or to introduce a little oil into 
a hoUdw, previous to introducing the floating burner. After- 
wards, the heat of the Ibme is sufficient to keep up a supply of 
ihfld. 

it is w«ll known, that volatile mis, such as tuipentine, give 
out so much carbon in the fcxnn o/l soot, during their combus- 
tion, as to prevent their being hitherto burned in a lamp, for the 
purpose of illuminatiop. Turpentine, hoiirever, may be burned 
in a lamp) so as not only to give out no carbon in the form of 
soot, but to aiford a beautiiul white light,, which, in splendour, 
ftir exceeds that ^en out by the fixed oAa :«^thi8 was exhti»t^ 
ed ona^all scale, by means of a small exp^aimental glass lamp. 
All the fixed oils are rendered en^jceuinatic, previous to 
^CGiribus^on \ and the same change is necessary in the case of 
tOPpenline, but, from its volatile nature, is less xeuSStj produced. 
From the extreme whiteness aind splendour of the flame of 
a u y pen ti m e, these is reason to e^^peet, that it may yet be ap*. 
plied to valiiaUe purposes. T^ preceding ^ta^ have beeia 
entered into, with the view of fadlitatjaag ' iavesligatbii, and 
were, to a certain ex<(eat, necessary to the next part of the suh^ 
ject • . 

%^qf a» CokmrqfFhme. 

PreviQUS to entering on the subject of the colour of flame, it 
is necessary to attend ta what, for the sake of ^stmotiox), may 
be 4e^med it$ structure. Exterior to the central cone of gas or 
Tapour, that i9,'in the proper flame, tiiere are parts which can 
yeeidily be distinguished, and which disttnctfy differ from each 
other. Ctoe part may be chained,, or a port may be made to 
disappear, while the others remain i^affected. By^ means of a 
prism, ihsii light of any flame may be ^wn to beoomposted^of 
general co])Q«yr8 >«4hat, however, is a separate investigi^tkm,, wai 
wMeli is left to those who are eonvisvsant in the branch of- sdh 
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rriferwic^>tQ> what \» cngniiiMf^ fey the wkfA eye. 

Wheft eorabuetiUea tiua ure compmiids of hydn^gm ape 
bumed, fioiis lo {woibic^'a blue flam?, iKithout ihe. MnintMre cf 
a blowpipe or ai^ similar ecHUnvanoe, the flame apfcan in iti 
moB^ simple iarm, a«d two parts ai« to be diwliiigniiheJL The 
one appears lamn^diailMdy exterior to tbe eooeijof gas or Tapoiii^ 
and, as seen on eac^ »de of the flame, bas tbe appcaiaaee of a 
brigbt bkie Ik^ est^diog from the hase ta the apex of the 
eon«« It mwk he'imiieoessary toesfdaia hov lUs part of the 
flame ia ooly to he didanguiahed al the avk^ though it 8m». 
«iiispwht^whBJbof^eeoii& S»lmortothi»i)airawblMeltt|t^ 
ia«A aiteiAiated poirlioa of 4^ opetme or mat^j Uiieeolour* 
which extend9 about Uie U^jh ^ an imK >o<«e or lem, beyond 
Uio:bhic^ Uae, and mhom ti^^or mrSv^. ia iA defined^ reaem- 
Uiqg a hnisb. This exterior povlion siixfoi»id«b the wMe flame t 
andlhou^ Hspresenee mif^t. nel«» m every ipslme^ be euqaralt 
ed a( oertam pei^ of ihe flftme^ it sunroiM«ih tbo whola of njiite 
Hmom^ yi9hfi9k thesQ areprqperl^ adjusted. 

Whee^ the sub^Miaoes. fon»eirly «iefttk»ied eee.butued» so u 
tei f^tmate ndiite light, the ^fvluie porlmi apficara iotetior to 
Ihe, imrfrom IMue liM, but the former vm^ i»Meiida tet die haas 
of U^ flam^ and the latter cw oaly be traodt to a ihort djai 
tflme %A ,tbo eisomjor <^ 

On, os^miniog ^ fldme of a prop^^i^^ adjn^ted candle^ the 
blu^lme ^lerior tO'^ ii4iil4?]i^ is.obs^nwd to ^haHMwr op» 
polite. i# the apex ef the tmmsfwseigi eooQ surnmAdfaig the wick, 
Ojp a^thali pe^t wh^re the white light is ei^lmateiA iiritb grsal 
€ffuiigfinte*'. TbQ awtiia tbillg 1»fces plaee wiitk the i^4«^ 
tcpftuaied opeline brushy yhieb lis: ^oUr^adi^ dtiiiogmihed eb%vto 

the middle height of the flame, where the whjjite.ljgbt. bef^Omoi ma 

tcme. ](q tUsio»tii<i^,.t^4t^oqs^ W^e^flitiaa seems to be^ 

d^r^ iOiViMhle by :tbd ¥9tensity of ^ ^bit<^ ^t^ Vi^Y^nMbggjfi 

uneatbtt*^ wlh oa ^eiNsmi; fky^ a bjina w4 yrhtte^flaimeiOf dtlui^ 

*, laa U^ iH^a wbl^ tpoj^i^/^^ the bi^^ 
the exterior of the white portion ; and betweep their upper extremities is a b^d 
arch or belt of a dar^ blue colour, which surrounds the upper part of the white 
P^ftfon, and i» observe occasitmally to conceal or darken xta apex. See Fig. 7. 
ia'^ldeh thisfltNieiei|Fi»presnae^ia soObb... 
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aleobol be brought to the window, the flame becomes whcdly in*- 
viflible, not a vestige even of the white portion is to be discerned ; 
so that any one ignorant of its presence, would almost inevita- 
bly meet with an accident, or might be induced to lay hold of 
the burner. This simple experiment will render the existence 
of an invisible, though intensely hot flame, sufficiently intelli- 
^le. The sudace of the flame of a candle, where the com- 
bustion is most intense, is the hottest. Where the combustion 
is most intense, the flame has a pale blue colour, and when this 
colour comes to be contrasted with intense whiteness, it is too 
weak to make a sensible impresfion on the retina. By means of 
opaqne skreens, the attenuated brush may be seen extending all 
over the flame ; Jbut its presence may also be detected, by chang- 
ing its 'colour in a way afterwards to be described. 
- The colour of the light that is extricated in a flame, depends, 
1st, On the mode of combustion ; or, 2d, On the presence of 
some foreign body or extraneous ingredient. 1. When alcohol 
or rectified spirit, having a specific gravity of about 835, is 
burned in a lamp without a wick, and with & half inch flame^ 
or when it is burned on a flat surface of glass, the flaine is alto- 
geth^ of a Uue colour. Again, when in burning the same 
fluid with the glass-burner, the flame is enlarged to an inch, oi^ 
BSk inch and a half in length, a considerable quantity cd white 
light is extricated. Lasth/f When the extremity of the glass^ 
burner is brought to a red-heat, or thereby, by holding it in the 
edge of a blue spirit flame, portions of the alcohol are success 
nvely exploded as they come into contact with the heated ex« 
tremity of the burner, and then much yeOow light is extricated. 
We have thus blue, white, and yellow light extricated during 
the combustion of the sam6 fluid, and depending wholly on the 
mode of combustion. 

Oil may also be burned so as to give out either a blue, a blue 
and white, or a blue and yellow flame. When oil is burned in 
a lamp without a wick, so as to give a large flame, the light ex- 
tricated is blue, with a great proportion of white. But^ if the 
stop-cock be cautiously turned, the white light diminishes, and 
at length there is only a blue flame. By agiun increasing the 
flow of oil, a spot of yello^ light appears in the centre of the 
blue; and by still farther increamng the supply, the white^ 



that i& the. usual yellowbh while, flame reiqppe^rs. On the same 
pgodplie, a .winew^la^ full oi oil may be made to exhibit atber 
a blue flame, coverii^ the whole surface of the oil, or. a flame of 
a blue ai|d white colour. 

When diluted alcohol, vulgarly termed acdent or proof api* 
rit, is burned iu a laiqp wiihaui ^ wkk^ the cokmr of the flame 
is blue, or blue and white, similar to the fl^me of alcidiol foKtner* 
ly described. In this case, a simjde distiUation and combustioii 
goes forward ; the whcde of the water being separated as eold, 
or nearly as cold, as before its passage through the flame; and 
the burner only acquires a perceptible increase of temperatuRe. 
The flame has a fine ccmtcal form, and the combustion proceeds 
without any buzadng ncAse. Hence the advantage of a Ump 
without a wick for bMnung diluted alcohol, such as the whisky 
of the shops. When that fluid is burned in the usual way with 
a wick, there is, with other disadvantages and peculiarities to 
be mentioned, this great inconvenience, thi^ if, after the* com- 
bustion has continued a short time, the flame be extinguished, 
it jcannot be relighted without renewing the wick. Besides^; by 
ui^ng a glass bumw, there is derived all the advantage of a spi- 
rit-lamp without the expence ; and ardent spirits can readily be 
had in situations where alcohol cannot be procured. . 

When diluted alcohol is burned zffiih a wick^ the flame is not 
blue and white, as when a slow conducting tubular bura^ltis 
made use of; on the contrary, much yellow light is given out; 
the white disiq^>ears, and a portion at the base has a blue co- 
lour. The form of the flame is much less regular ; it has a di^ 
agreeable flickering motion, and the combustion is accompanied 
by a constant whizzing or buzziiig noise. But, with all this difie* 
renoe of effect resulting from the mode of combustion^ the widk 
undergoes no chmige, being in no degree carbonized by the 
flame. In this case there is a cotemporaneous vaporization and 
.combustion of the alcoholic part of the fluid ; but the watery 
part is not separated as in the lamp without a wick. Part of 
the water is converted into steam, and part of it remains in the 
wick ; which last circumstance prevents the relighting of the 
lamp, after a short continuance of combustion, as formerly men* 
tioned. Though the wick remains umnjured by the flame, it 
^ways becomes hot ; and hence not only alcoholic vapour, but 
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fiktwiie iteam, it geiwrattd, and dnohai^d inftQ the^ intaier of 
tbe ftune^ AAer the <Hated alooliol in tile reservoir \m» been 
cenwimcd, the qatmtity of water remaining iii the wick i» not 
equal to that contained in the original #iiid« as inav readily be 
ditemin^, by aseertaimig the e^wcific gvavity of the aloobplic 
flmd that is employed. It th«9 appears, thtft, in the interior 
of the yellow flame of diluted alcohol, there is present a Certain 
admiKture^ of steam, which does not exist in the blue odoured 
flame of the same fluid ; and when steam is generated, mueh 
heat is necessarily consumed ; \^\A it does not follow that the 
pMSenee of steam is the causo of th« yellow eobur. Alcohol of 
the sireiigtb fonaterly mentioned, and that which i» considenMy 
atiOBger, may be burned, so as to give out yeUow %ht ; and 
alcohol that cannot be made, in one way or another,, to- extricate 
yeHow light during it& combustion, has not been pcoeured for 
experiment. 

It would appear that, though some attention has berat paid to 
the notiiig of such substances as ^ve out pearticvdar kinds of eo^ 
loufed light, when sul^ected to a high temperature^ or whai dis^ 
solved fii the Arid wiiibh'siqyports combusti'cm, but htlle aitten^ 
tkm has hitherto been paid to the colouited fight of a fla^ie, with 
die view of aseotainfng the mode of its prodtietioii. That this 
and the other sfubstacnee ^vea a yellow &f green flame, and that 
Aft quantity of ydlow l^ht may be increased by partdeidir 
4Beansi» has betn, ascertaiBed ; but on what the extrioatioii of yel- 
low lij^t depends, or what partieuhu'' process goisB fiM^ward d!u>- 
ring it»produotion» remains to be in^est^ted. The foUoavvil^ 
flhott estmets firom a pabKcaltoa of modetn datie^ and by a g^ 
lionan dUstfnguished in liie msiks of srieitoe, uriM be found t^ 
tevestiag >-*^ After nbnmNis exp<tiBtei>l», attended with mudk 
trouble a»d disiqppoinlasient, I foiuid th^ atmosl alibodte^jli 
wMdi* the ciMibustioa wa» hnpwfect, such as paper, Ifaien, tf^ 
tdn, 8lfc. gave a li^ hi' whidb tfie homogeneoue yeOow rays preL 
dominated ; that the qmaitity of yellow l%ht mereased with tile 
hunddit^ of these bodfefs-; and that a great proportion <rf the 
same lij^t was generated, wli^n.vttridKiS'fliinie^weiie uigedme- 
ehamcaUy by a blpwppe or a pair of bett^ws. As the yiaKow 
rays seemed to be the pMiduot of imperfect cei^b^istion, I een^ 
ceived tfuit alcehiJ, dfluted with water, woutd produce thep in 
greater abundance than when it was in a state of purity ; and. 
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' tipon iBskii^ the exfMtiiiient, I fouod it succcml beyoHl my 
most sai^^iiBie ^expecl»tkHUk''«-«^^ I CMMid HM the dmkmge «f 

, ydlow light depemkd gvetfdy on the natHft of Ae nick^ and 
OR the jn^m^ty widi iriiidi the fluid irm c<»^yerled intOTA* 
pour."* A piece of sponge^ having a t&uf^ «yrCMe, was fenad 
to <)Gfiiti|]tte die best wiok^ and f<ir eonYeitiBg liie akahel nu 
pally into vapour, the heat of Ae wiek-holdar was incfeaaad hjr 
a apkitJamp ; or i«d hot wire gaUae waa faroiight into^xntaol 
with the surface cf the sponge *« 

By these «xtn»ts, we are given to understaiid, that, when tin 
ooholy << IB its punty,"" is burned, it given a yeSow flame ; boa 
that^ iHmq afcohol^ dshited with waftdr^ is burned) yellow Uf^im 
given iMtt in greater abuadance; and the cundiMBOn seems 4o ba^ 
that, as ssef sture increaees the quantitjr of yeUow l%|ht during 
the eembustioQ of oatton, pKper^ &a so niater added lo alboliol 
has the ssite efl^t ; ad that, on such oooaaiDns, the watar nets 
by cimfling, lor by increasmg die daqpoMtitti to ^' impofiBot aan^ 
burtHm.'^ Ad]intting,how«v^, tluttfaese views were asttafaliriisdy 
sncb cfueBtaons as the fallowing iniaaediatciy pvescnt tibemselves : 
Whalt is istiparfect combustion ? Is the pretence t>f water easoa* 
tkl or only accessary P ko., TUs is a sul^ect that migfat «n» 
ga^ the iittentieli of ^xMne oat of the many expert ehtaiists df 
tibe present day : there is o^rtainly no want of inlieieat^ aatd 
mueh precise ktformaticHi is slHl wantnig. The few faots that 
hav^ been, ot that nmy be^ biou^t forv^ard on the ]^!e8^it ae^ 
cation, are 'Submitted as a ooftitlabutioii) wifth the hope that dlsy 
ihay tend to jfronoolbeinvestigatbn. 

ISielblueftEBte of dflmtedaloehol haa$ as jficmndrly ^t#d^ are* 
gidarfiorm^ls steady f» that of a w«lL«d)Uslxdeandle, and tiis 
ouaibftiitiim protteads in sOenest but, when burned widi a wiok, "cr 
otherwise, so as to gire a yettow liglit, the flame is vary im- 
stBBdy> und the ecmbiastioii is always aocompanied with nsike. 
Wfaedier duSvnaise pix)eeed% iii e^rery instance, fren lusttlal ^b^ 
pbikms^. may be unoertbrn t but it b oeitalft that when dihsted 
akxdidl is: eiq^kidtd, by thoolvHig it ial^e k redihsxtBttj or by 
odvr insans) a pDofnsien ^ ydkm light is explicated ; and, when 
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it is burned with a wick, there is a constant buzzing iu»ise, widr * 
_ an appearance as if this noise was produced by an infinity of mi- 
nute explosions at that part of the flame where the narrow blue ^ 
line appears. It is particularly to be observed, however, that 
this part of the flame remains unchanged, and that it is the ex- 
terior biush flame that is changed from a pde misty-blue to a 
mat-ydlow cdour. The blue flame of alcoholic fluids may be 
made to swell out or ^cpand, by touching the fluid as it issues 
from the burner, with a hot wire, and without, in any degree^ 
altering the colour of the flame ; and, in this case, there is shnply 
an increase of the distillation. But, with the same wire, or with 
a i^ of glass, the mouth of the burner may be so toudied as to 
prbduoe a disdiarge of small particles of the fluid, similar«to that 
which takes place on other occasions, when a very hot piece of 
Inetal is • introduced into a vessel containing water. These mi- 
nute particles are impelled against the inner surface of the flame, 
seem to explode, and then produce the dull-yellow colour of the 
exterior brush IBame. When a wick of cotton, or of sponge, is 
used, it acts the part of the hot wire ; and the router its sur- 
face, and the nearer it approaches to the inner surface of the 
flame, without being carbonized, the more odious is thetlis- 
charge of the particles, and consequently of the yellow light. 
This may be farther illustrated as follows : — Let a small ball of 
cotton thread be attached to the end of a glass tube, and moisten 
ihe ball with alcohol. When the latter is made to biun, yellow 
li^jrt is extricated ; but if the ball be now made to tiun rapidly 
on its own centre, the quantity of yellow li^t will be increased 
an hundred-fold. In this case, two causes operate ; the flame is 
l»rought closer to the ball, producing a greater discJiarge of mi- 
nute particles ; and, at the same time, the alcohol is expelled by 
the rotatory motion in a thick shower into the flame. 

Steam issuing forcibly firom a small orifice will answer the pur-' 
pose of a blowpipe ; and, even when it is condensed into a white 
vapour, it has no effect in changing the blue colour of a spirit-; 
fliona But if a small vessel of water be placed imder the bum-, 
er, and a hot rod of metal be introduced, so as to discharge par-' 
tides of the water on the exterior surface of the flame, ydlow 
light is extricated. Some of the coloured light is, in. this case, ^p- 
parently produced by small solid particles firom the surface of the 



metiil, b];i|^t sp^ks- being observed ; but rods o( different met«b 
produce similar effect9 ; and when numerous minute partides of 
cold or boiling water are.made, by mechanical means, to imping 
on the exterior surface of the flame, the blue colour is not there- 
by affected. A pierfectly clean rod of glass, however, has the 
same effect as rods of metal, only no sparks are observed ; and 
hence particles of the water of wells, thus elicited, cause the ex- 
trication of yellow light ; but pure water, that is, the pure omb^ 
pound of hydrogen and oxygen, has not been procured for ex-* 
periment. When the. particles of alcoholic fluids, or of water, 
impinge on the interior or exterior surface of the flame, there, is 
doubtless an absorption of heat ; but the mere abaorptian of heat 
cannot produce the observed effects, as appears by an experi- 
mei^t already noticed. If we approach a blue spirit flame, to 
another of the same colour, no change is produced; but, if a 
flame of that colour be brought near to a yellow sfixit flame, so 
that' the gaseous products of the latter may come into contact 
with the former, the blue flame acquires a yellow cdour* Henoe 
the products or substances emitted from a ydlow flame are diffe- 
rent from those of a blue flame ; and as steam, as formerly stated, 
does not. change the colour of a blue flame, we are led to trace 
the extrication of yellow light to some other cause. 

It is known that carbonic oxide gas, in a certain state, and 
likewise light hydro-carburet gas, give out yellow light during 
their combustion. If a splinter of wood (and various other ve- 
getable substances may be used) be lighted, and in a few se« 
conds again extinguished, the white vapour or sinoke that issues 
from it gives a fine yellow colour to blue flame. If the carbo- 
nized extremity of the wood be brought into contact, or only 
near. to the flame, there is a profuse extrication of yeUow light 
from the exterior or brush flame ; and if the extremity of the 
carbonized wood be held quite above the flame, there is a co- 
pious discharge of yellow light, similar to that of the brush 
flame, but which might, with more accuracy, be termed lumi« 
nous vapour than a flame. In all these cases, it is possible that 
a minute quantity of aquequs vapour may be present ; but if, 
after the wood has been lighted, and the flame extinguished, the 
combustion of the carbonized portion be allowed to proceed, un- 
til an attenuated, extremely light, and spider-web-like substance 
alone remains, the minutest particle of this substance, when 
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p[ light Df a fine ytiUm <eiil6i«r ; and, in this eftde, ae iik^vtf^ 
^cin be jMieMtie. In tfats imy a beauttfui fl^ane, of a yellcrw eb^ 
lour drimi the fcafee to tbe apeit, ttiay be ptodiu^ed, find which is 
^Wtogttlher free itf any onstCAdy (xt flickeriBg motion. 

W3ie& A piece of wood tliat ha& hbm carbonized m a spirit 
4»iie, and eompletdy ex<ingui&bed5 is bnmght undar a hhie 
#afOf^ a very s%ht liiotion given to the wood wiU be £e^w^ 
-by an metrication &t yellow light ; ^md by rubbi^ two sttdi 
{MBoas tiS wood^ the one upon the othtf , under the flaase, tih^ 
whok of the latter wiU acquire ^ yellow oolo^. Setvipbig the 
taaiKAiflcd wfood with a knifb produces a similar effect ; but*, iti 
^tm case^ hugor particles aste also separated, whidh give 4mt 
jjghtcf a bnlliant yellow colour, aod much better i^uited fbr 
the purpose of illi|ininati(»H than the duU mat yellow of dk 
iuted akofadl, or that produced by the smoke, &c. ci carboniaei 
wood above described. For, in both these eases, the light is si^ 
milat, and proceeds from a modification of die same part of tlM* 
flame. By means of carbcniaed wood, &c. the exterior attenti^ 
lited hruab^flameof a cfltadle or lamp may be r^nd^:«d visible all 
over the flame, a ydlow colour being oommuuioated to it. It 
may be remarked, that theie is reason to believe that pt£re carbfiH 
would not produce die ef&cts above described ; but that has 
not beeil procured for expenment If, when a blowp^ is 
used with a candle^ the wick be cut short, .so that tbe eitreom dt 
^ may pass throU^ the white part of the fiame, the jet Ima 
a fine blue colour : when the jet has a red or reddiali-ydlow 
colour, it win be found that partides of the cirboniced portion 
of the widL^ or of soot, are carried 19S by the eurren^t of air 
&om the blowpipe; and whether a blowpipe or bdloWB be 
used^ the yellow light is snnibrly prodooed m all cases in which 
the oombusttdn is supported by solid caTboiiaceous aubstancesv 

When a wire or rod of glass is introduced into a Idue fiaaaie^ 
ycttow light is eommonly extrii»l)ed,imd this alwayspro<)eods ft&m 
90itfekie&g[k substattceonthesurfate of these bodies, ^udiats con« 
Reused smoke^ dust, &c. ; itisalmostiiiipos^leto haiidle glass g» 
ui^xdfislled metals^ particularly wiim the hands are hot, without 
leavii^ condensed perspiratkni on their ^eaimes. An oppi^r^ 
tunity occulted last sutaner, of pointing otft tMs cirmin^ 
staince to Dr Brewster, to whom had been escbibited) 4md with 
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wliDBi :^tae ifepeatodEbf daRiiiBed aK theis c apmim e Bte on rnkmii 

iiito a blue fl«me, piodaoed ydiov }i^; hat it was iwinM)ifttf«* 
Ijr^Aie^m, thAt tiAeii a gfawMod iwms Isought to a tMte lifeat^ 
leftid^eKby pdfeoliy deined, {nwims to te bong i a tood tt ccd, 
iHttn €(M, iiito a Uue »pirh ftncie, no chai^ 
duced ; and that the yellow light proceeded fiom eonefaidiiefla 
of iSie ghfis. Appareotiy dean ^ass and wiie keptJnr a kngth 
of time exposed in a room with a &e, have been dwerredto 
change the colour of blue flame. But as soon as the glass or 
wire is made red-hot, the yellow li^t disappears, and cannot be 
niade to t^ppear widiaut a roiewal of t£e comiii»fjble substance 
on llieb, surface; and hence amonocfaramitic lamp givijlg.ayel- 
low light, cannot be ooiffitrueted hf a coal of wire in the ointre 
of a blue flame. 

Various salts, such as the muriate of barytes, the miiriate of 
soda, &C. arie wdl known to give a yellow cdlomr to flame.; and 
it has been sapposed, that tbe ydlow Hght was produced by the 
water of cr3rBta}&zation ; but in this case, it would be diffiei^it to 
imagine wl^ the sulphate of aLtmnna and potass, and other seitsi 
ahonU {nedu^seno claaage odi Une flame, and diat the monate <ii 
^lae fifaauld give it a beauttfid crimson dolour. The s^tef (^ 
crysUl^atian may be aeoesaary io the production of cobnused 
Hght ; but it does nst seen evodent diat it is tiie primary causa 
By means of the blue flame of diluted alcohol, and the muriifte 
ef soda^ a steady Ibacie, ^extricating yellow Hght, may eaE&fy be 
kept \Kf^ .Aa x)|^rti>imty ooenrred about a year ago, of show^ 
ing to the gentlesaan formeriy laientifmed die fcBowing sin^ls 
expetimeBt. A narrow slip of paper, or of thin fioft mudiil, 
'weH sdakad in a sokddmi of the mntmte of soda, was raUed on a 
(dsoit and rather wide glafl&4»be; and tibe ttXL was retained and 
deffindedbyaittitfaerwider tube passed ^\«r it T1&, as a coliai^ 
vn& placed <m the giassJiumer of a lamp hfc bumtag atcohdie 
fluids, and when die lamp was l^bted, the ooDar was brought 
up sb as )» faringiheciieular edge of the paper intocbntact wiih 
dtt ^baaei of idie blue >flaitte; and in ^s way a steady oonical 
ydikyw ftiQie 'iras produoed; A c^dlaTy oeiffiidliBg of severat iroUs 
4s£ a pariacahcr kiixd of papver Mras pfreferced for eJGperiment^ Ife 
)wU faeiagieadfy msed between the tubes by 4)be hand, after ii^ 
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naimer of the circular wick of an argand lamp. A monochra* 
made haapj made exactly after this method, has.Iatdy beoi ex«> 
hifaited, the blue flame being produced from condensed oiLgas. 
In this instance, the flame was extranet; unsteady, having the 
appearanceof the feather-dbaped flame produced by a Uowpipe; 
and it is well known, that an unsteady wavering light is extreme* 
ly unfi»rourable to distinct vision. 

Other experin^ts and observations relating to flame are ne. 
cessarily delayed for want of room. 



Tour to the South of France and the Pyrenees., m 18S6. By 
6. A. Walxke AEimxT, Esq. A- M . F. L. S. & R. S E. 
Sec. In a Letter to Professor Jameson. 

JL OU have kindly dgnified to me a request that I should de- 
vote a few hours of my time to the giving a short account of 
my late excursi(»i abroad. This to me is no very easy matter, 
having kept no regular diary, and but few notes that may amuse 
you or the readers of your Journal. Such notes, however, as 
I did keep, aided with Cassini^s map of France reduced by 
Donnet, may enable me to give you at least an outiine of my 
Avcftt tour ; and I shall employ the very words of my notes as 
crften as possible. 

It is scarcely necessary to enter upon my journey from Londcm 
to Paris : that ground is travelled over by so many at the present 
day, that nothing can be said that almost every one does not know. 
None, however, but those who have crossed fix>m Dover to Calais 
can believe in the shortness and pleasiu^ of the sail. In days ci 
yore I do not know how many hours, or even days, were de. 
voted to this pertUms passage ; but, at present, three or four 
hours is only requisite in those blessed inventions ydeped Steam<* 
boats. The sailors, too, are surely more expert than formerly, 
or ^olus has more mercy, as we never hear now of a Tom 
Pipes tiunsting his body through the deck to take the com* 
mand of the vessel, when captain and aU have given over every 
lUi^ for loBt. Nor do we feel that any one now thinks of ta- 
king the precaution (still, however, recommended by the sapient 



and the Pjfrenees, in 18S5. OT 

trandators ot Ebel^s Guide through Switzerland *) of laying in 
a store of provisions^ of benefit, not to the traveller^ but to A« 
steward. At Calais our passports are taken from us, and a pnK 
visionary one given as far as Paris. This, if not attended with 
inconvenience, is at least attended with a small expence ; and I 
have never been able to find out any good reason for it. If a 
person goes iany where dse than to Paris, he is allowed to retain 
the passport he received in London, and is charged nothing ; 
so that one going first to any town in the north of Franoe, 
thare gets a visa for Paris, and the passport is not changed. 

I arrived in Paris on the evening of the ISth February, ha- 
ving been inclosed thirty-six hours in the ExpUAknAon generate 
dea Messageries RoyaieSy *^ the general blowing-up of the royal 
post-houses,^ — a species of vehicle which, thou^ much impro- 
ved since my short residence in France in 1821, may still be 
rendered much more comfortable. This is throughout denomi- 
noted a ^^ Diligence,^ but ought to receive rather the appella- 
tion of ^^ Paresseux^ or the Sloth ; but I ought not to com^ 
plain. The distance is 32^ posts, or 162^ English miles ; so 
that we had travelled at the enormous rate of 4^ miles an hour. 
But is it possible to make the French ^< ParessetuxT comfortable ? 
I fear not. This English term has no corresponding one in the 
French language. The French emigres, as I am informed^ 
had acquired, by their long residence in England, some indis- 
tinct ideas of English comfort, and actually went so fiu*, after 
thdtr return home, as to use the English word with a French 
twang. This, however, was never countenanced by the Frendi 
Academy, none of the members having the least ccmceptioa of 
what was meant ; and I now believe the word is dropt for evar. 
I have often been asked for an explanation ci comfort^ but I 
have always found, that the present nature and habits of tl^e 
people rendered it impossible for them to enter into my feeU 
ings. 

Of a month^s residence in Paris, and c^ my motives for being 
there, I need not trouble you with any notice. It was the sea- 
son of the Carnival— all was gaiety. On Tuesday, 15th Fe- 



* «< The paaM|{e is sddom more tiian twelve hours, axid somitiiiiet leie 
tiMMi three ; onlj » BmaU stock of proyisiona is therefore neeesiary." 
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tm]8iiy» I fcad occasion to be mucii in the streets* ** The whdW 
tii tojiay i every wha^ encoutitered the uiasqueraderi^ of lh# 
canii^di. One says the Eng^sh are attached to rai«^showi^ asuA 
bonders ; hut all is nothing to What t have to-day i/Hitn^gssed: 
Every one here turned but, some in carriages ot cabriolets, otfa^^ 
on foot^ others on }u^*sebadc,*^-a& to look oH a few fixds with-mask^^ 
on their faces and tawdiy clothes on their backs* There was nei-* 
ther spirit nor character in their costumes ; thdr cap6 beit^g prin^ 
cipally of two sorts,— one like a foofs cap, the other like a turbati* 
They did nothing, said nothing, but paraded the streets and 
boulevtffds in open landaus and carriages. To mecdl in Cos- 
tume appeared to be <rf the lower dasses, mixed with a feW 
iiired troops of rope-dano^s. Yet so importatit a business i9 
the Carnival, that the king of these fools was introduced ott 
Sunday last to his Majesty King Charles X. ; and Was yester^y 
-again introduced into the Court of the Tuilleries. One idmosf 
'lexpected to hear them cry out " Vivent les rois!^ All tW^ 
mummery has no doubt meaning, but— I am no Roman Ci* 

*tho!ic.^ 

♦ » » . ♦ ♦ 

** The Frendi may talk of politeness, but, in some respect* 
%hey are entirely devoid of it. The military hold the civiUtos 
^as our own East India nabobs, who, to say the best of them^ 
-sell their services for money, do Ae merchants at Madras and 
tJakutta) quite beneath them ; and farther, tJiose who can ride 
bn horseback, in carriages, ccChrwkts (x fiAcres^ seem to coni^i-^ 
der those on foot as the y&cy canaille. This spirit peirVade^ 
^en the <fcivers of these vrfacks : the streets are narrow^ aii^ 
tf one is not somewhat mmble, he is sure to be run down. To^^ 
day I was s^ueesed into a shc^Mloor to avcSd a cabriolet trun(i> 
ling aiong at six or eight m3es ^a hour ; and had t not taken r^i 
-fuge, .the brutality <^ ineivflity <)f the driver would not h&ve ^ 
lowed him to rein up his horse. The last time I was in Pori^ 
A horse patMe came galloping thi^oiigh a street croWd^ with 
•people, arid a porter close to where I was, who couM tiot'get 
•quickly out erf the way withi*tiaa3 load he carried, Vas liW^^ 

f gens d'^armes^ and cries, to stc^ bawled out, he never drig;ned to 
look over, his ^^ulder, laughing, I have no doubt^ at tte kidbte 
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Frenc^hman is more polite in many things than the EngUah, but 
ip- much he falls far behind usT 

When i left England, my intention was, after getting through 
die private bui^neBs that called me to Paris, to set off direct to 
Switzerland, and there spend the summer. When, however, at 
Paris, I received so many requests from my valued friend Mr 
Bentham to pay him a few days^ visit at Montpellier, that_I^ was^ 
indiio64 td accede to his wishes until the season wsaft sufficientlj^. 
advanced for a Swiss tour. You know that natural history is 
^x>ne of the branches to which I have long paid attenti<m ; in- 
deed, I have to thank yourself for that taste, having a cqu& ed j 
i( wbcficatleKidiog your dasses eight ojc ten years ago. One 
branch of natural- Mstory leads to another, and if I have ndil'. 
given up mineralogy, and attended diiefly to botany, it is rmtr 
that I dislike the former, but find it rather a too weighty and 
df^^ study, .^hile plants are much more portable. The kind^ 
iwBB of BarpB B. Delessart, in throwing open to me his rich her- 
barium, gave me an opportunity of studying attentively the col- 
lection of Palisot de Beauvois, now in his j)6ssession, and enabled 
ip/e to moke out what many of his hitherto doubtful species ot ^ 
moflqes 9xe, A notice of these may be of h'ttle interest to some, 
while to others it may be useful. I shall, th^^ore, here mark ~ 
a few of the most important. 

BaHiiaiida lubiiitegrifbUa is JVorfnmM ^niofiju. . . 

BiTUm g7«nostomobleB.......u not in Beauvois' hertniium, and may be there- 

\ . . ■ , fiire r^ected aa a doubtful species. It is pos- 

siblj fF^ittia Templeionu 
Cecalyphum cylindraceum....is, I think, avariety jof his Cgoaisfpfimm pmth^fiikfL' 

le: both belong.to Dieranun^^ and approach close- 
ly to D. adpcinum. 
■ ^ ■ . , Iepgiit»tratiiitt..i8 Dmamim SchradeH in a young state. ^ 

'iM ' " '■- - ■ toirtUe •«•......*... is DhnmiumJIaffeifare. 

Dicranum dichotomam.... is Thi/$9iuna»irkn nivak. 

■ . . . I 'phAscoideura,, ,,,,, As (Sfimmiapoffwpodcn. 

' striatum. .......is a Triehostomum, 

Fisddens dublus... .,....,...;.., .is Dhramem adianUoidn var. 

Fontiaalis squamosa*.., Tlie fruit is in a bad state, so that I am doubts 

. ^ iUl whether this belongs to F* sqikmosei^ or. 

should be united with F. diatxcha Sprengel^ 
. and form a. distinct species. 
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HeiwJgiA jwtvota to Cvk mm ia afMoafyg var. It Is the Cl^ «lH0to of 

Turner, as BeauTois himself had long ago dis» 
covered and marked in his herbarium. 

Hypnum arbuscula This is B.Ho6ker%a, It resembles exceedingly 

Hookeria rdukOa^ but is much larger, being 
about 3 or 4 inches in height* I should be 
unwilling to separate the two, however, as 
Beauvois' plant has not yet been found infiruit. 

■ con&rtum ....is H* fourdle. 

— — - gnaphaHiim. is Bartramia tomentostu 

■ I longiflorum Ib H. siramineumu But Uieve is another plant in 

BeauTois^ herbarium under this name ; it is 
H.JhUians, 
■ magellanicum is Hooikeria mageUamca N. 

■ sipho...... is H* viparwim, 

■ ■ stoloniferum ...is H, tUtenutOum^ or Ledsea uti$muUa Hedw. ; 

Mninm palmifolium. is Dioranum semioompleium, 

..«.^.— rubellum is Bryum cameum, 

Orthotrichum americanum.....is O. Hutchifuw, 
..-.«.— i— heteroph7llum..is O. tRaphanum. 

■ breve. This is a mistake of the printer. In Beauvoi^ 

herbarium it is Itsmy and the plant Is the 
same with the Schloiheimia torta of Schw. 

Pilotrichum biductulosum is Daltonia poliftrichoides N. 

I denticulatum is Jungermannia Thouarsii Hook. 

■ . serrulatum .is probably a Nieckera. There is no fruit, and 

it resembles somewhat H^aktria Ltm^tdoi^ 

Polytrichum elatiun. \ 

_ remotifolium.. Vappear to be only P, eommune. 

. subpilosum. ... } 

Sphchnum pusillum. This, of which Beauvois is ignorantof the loca- 
lity, comes from Norway. It was sent to 
Jussieu by Yahl, and was properly named by 
him SfL vaacuhtum. 

Tricfaostomum obtuaifolium....is T, oeAeuloTe. 

My partiality for botanical science was indeed no small rea- 
fion for my visit to the south of France ; and although the 
month of March had only commenced, yet I had the prospect of 
seeing wild the MUnyra vema and Hutchtneia petraa (two plants 
although occurring in England, yet very scarce), with the Vci- 
Jantia cruciatay Andrydle nemcmsensiSy Astroffoitut mcanus^ 
Taraxacum Usviffatumj Erodium Ronumum^ and some other 
midi de la France plants, which Mr Bentham wrote to me had 
long been in full bloom. 

S5A March, Lyom.'^^^ I left Paris on Tuesday morning 
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(the SSd) at hatf-past 5 o'doek, and got to FountamUeau about 
1 to breakfiuait ; proceeding to Montargis to dinner, about ha^ 
past 7; — ^the travelling most provokingly dow. During the 
night I was awakened from sleep by a tranendous row be- 
tween the rest of the passaigers and the postSion, who had been 
coolly walking hb horses for a league or two, whilst he on foot 
was enjoying the fineness of the night. Gk>t on to PouiUy to 
breakfast. Between Neuvy and Pouilly I saw, for the first time 
this year in France (so backward I suppose is the spring), a wild 
flower in blossom: it was HeUeborus JbeMua. This was the 
ftrst decided vine country we had come to, but here all the ri- 
sing grounds were closely planted with that shrub. Betweai 
Pouilly and La Charity I observed also, for the first time since 
leaving Paris, bullocks oonunonly used for plou^ung and draw, 
ing loaded carts ; but all these — the wild flowers, the vines, and 
use of bnUocks^—became more common as we got towards Lyons. 
The bullocks are yc^ed quite in the Roman fashion : a beam of 
wood is fixed across the bA>ws of each pair of oxen, and is tied 
to their horns ; and to the centre of this beam, between the 
two. animals, is attached the extremity of the pole of the cart. 

<< We arrived at Lycms last night about IS oViock. The 
road down Mount Tarare is very beautiful, and in many re- 
spects resembles Glen Fiffg in Perthshire ; but the desert is 
much more rapid. Lyc»is is the richest town in France, and is 
fiuDDous for its silk manufactures, and on that account the inha- 
bitants hate.the English, and take every opportunity of cheat- 
ing them. An English Jew is an upright man in comparison 
wilh the Lyonais. Moreover, the most respectable houses think 
it a kind of duty to charge the English two or three prices. An 
English gentleman whom I met to-day at the taUe dli6te informs 
me, that even the bankers do not refrain from this system. He 
wished to pay in some money at Lyons, and get their bill on 
Paris : a banker at Liverpool would give one on London, pay- 
able at sight ; but here, when my informer first called, they 
told him they would not give a bill for less than ten days. This 
he refused ; but when he resolved to accept these terms, and 
called again, they saw he was anxious, and they raised the term 
io fourteen days. Again he called, and they raised it to twenty ; 
and the last time he went to them, they told him they would 
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w« da il under a mboih. Qmof the &^t places io. wbti^ Btlc^ 
liqpBJl^e fflTDCfiaded OB hfe «gi»pe fva^ mid 

s great proportioQ of the inbabitaxil^ are stiU Buoiiapartlsls ni 
'tfaseir hearts.^ 

STlih MoTcK'^^^ JjsSx Lyons yeaterday morning at 5. o'dodb 
Mules BOW b^an to be more generally used ifX drawing load& 
At Vieniie (where died Pope Plus VI.) the country beeooMs 
iiaer : both hills and dates were now covered with viaes^ aad 
die ahnoiid trees began to show fcarth then* faioflsoms. The en- 
virons' abound in RoEQan relics. A Iktle bekm this is a reoni^ 
idde ancdcsit monument: it is a huge pyramid on foulr. hi^ 
supports or arehes ; but, what is singuhr, the base of tibe ]^ 
maid is {dain, not arched^ and, with the large fla^toites 
.whkh constitute it, seems ready to faR upon 0De?s heaoL*^ 
Mi93Xf plants now begin to make their appeac^ice; indeed the 
difference hetwe^n the vegetation of Paria^ aad that to tfae.soitdi 
of Lyons, is verjf great : the crqps are here far above the gKound, 
Miii the lamba wfst& ^ire^dj several w€ieks old. On a hill to the 
flouth of VieoiBe that we walked up^ I tt.w the Buig96S mmpa^- 
virem, the comsion box, in flower. I eoUed:ed scBObe of tfafe 
Gt^mia qfficma (IHcranum ptdvmaium ;fi^ Hedw«) : dii^faas 
a hemispherical opereidum, and is ccrta&dy to be distinguiihed 
from the Grimmia jsulvimda. By soine^ the scaith of Fraaiae 
{>)ant is considered as different from that of the Cape of Good 
Hope; but I can d^ect no diffnrence, atthoug^ I caixfttUy 
.^Kamined the latter in the h^arium oi Mr Burd^ at FuL 
ibamt It appears, althou^ unnoticed tiU met with at the 
Cifie by 'Il>%mbarg4 to be even more common in the r^oii of 
the olives in Vrance^ and probably also in Spain and Ilaly^ th^ 
at the Cape. The hill on which we were was of puddingstoite, 
and is quarried for gravdl to the roads ; the mine is carried in 
nearly a bori2sontal direction^ piUars being left c^ the maieridL 
to prevent the roc^ falUng in. The hSb stiU continue aloi^ the 
west ^e of the Bhooe.'" ^ 

** Piage de Bmmlkm. Si VidUcm.'^Tlhxi hills now begm 
tagat snaU^ and areoovered with vines : they are terraced^ and 
asem of a red gravelly rock* Cdte-^roti, aiid several other of the 
ime Rhone wines are produced in the nei^hbouriMiod of St Val- 
;lon, bdbw which the view gets more foaiutifui as we amve wl 



9K 4kfcm 6£ the tdtboe, 1%e b^ratyof tlieliaikcqieoantifl£es 
to Tafai, indife^Udy bdow ^Aidi, on ijae lefitliand, x« tlieHtiO 
t^its^i ikmouft fin* tlie wm& of that mine. Oppootte to Tniv 
oA the odKi* dde of the rh«r, is the pretty 'vilhige, or ndier 
kyf^^ df Toumoh. Fontteiiy^ the only eoiniiuiiiiostieii be tn e ea 
tihese two wa» by a boat ptilled aotosto in a manner MOMirhat $ki 
milar to what I have seen ki Scotland : A yope is raspended be^ 
tween the two abutments as a guide, wink a small mpe attachecl 
to the boat'sBdes, by means of a ring on liie larger, to prevent 
tbe bark being swept away by the force of the streton. I^ 
Sootliaid, I believe, they gmerally ptish over the boat by rest- 
batg the hands on the guide-rope^ whUe at ibe Bao de Tlun^ 
and other B&4» or ferries in tUs part of Fnmee^ they have a 
small contrivance to pull it over. Tba*e is now so gveat a ooaii^ 
munication between the towns of Tain and Touraon, dlat a 
handsome chain-bridge has been cornmeneed, and is expected 
to be finished in the course of the season^. 

<* We now proceeded towards the river Isere. The Hamw 
d^le dSlgeneei^ M*e ^e chirf ones opposed to those of the Mas* 
tsageries lloyales in France. There is one between Paiis aad 
jLyons, and a corresponding one between Lyons and MarsetBesi 
This last left Lyons an hour before our diligence the Bartsseuit^ 
but by stoj^ii^ shorter time at breiJdbst, and by (yaerdrivifngi 
we had made up to our antagonist at Tain. As the first mti 
rived at the ferry or Bac d*Isire must get first otier, we had a 
eotxipetition, finr the first time I ever saw such a thing in Fnnte : 
still t%te Swallow kept arhead, and never gave us an opportum 
ty to loff^ saU on it^ tail; but, driving near the pier, their poeL 
^on thought that we would not attempt any fisftbar struggle^ 
and stopped ; but^ he rtokoned wrong, toit, at the instant, w« 
doubled our pace, and in a second drew up before the others 
leaving him to launch against us not a few of those tremciidoMS ' 
oaths wilh which the mouth of a French postboy is peculiarly 
well stored. I was rascal enough myself to enjoy the fun, and 
even tipped the postihon a piece of silver for his good deeds; 
and promising another should he prevent tbe Swidkiw fiying 
past us." . '. 

. * This Ijriil^e was nearly completed when I returned this way on the 19tb 
September. 
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We crossed and got to Vallence, close to which is a gteU ar« 
tiUery arsenal. Leaving' Vallenoe, the moon shone clear, and 
iUuminadng the Rhone at the intenrals we could see the riret* 
There was none besides another gentleman and myself in the 
coach, and, stretched at full length on the seat, I enjoyed the 
ni^t ^ctremely. It was so mild that we kept down both the 
windows ; and although only in the end of March, I found it 
much wanner to sleep here, than I have experienced on some 
of the Scottish mountains, under a tent, in the month of Au- 
gust. 

*^ This morning the sun rose upon us about 6 o^clock, shining 
on the old fortress of Donz^is. The scene is now much changed 
from that of yesterday : we have now entered the ^^ Region des 
OHviers,^ the ** Region mediterrann^,^ or, as it is also called^ 
the ^^ Midi de la France.** The mulberry trees now cover the 
plain; low hills are at each side in the distance, studded with 
white houses, which probably appeared more beautiful as the 
sun was shilling on them so very obliquely. Towards Pienre- 
Ijate, the mountains again appear on the left ; and just before 
catering this wretched village, there is a very singular, and ap« 
parently isolated rock of great height, almost close to the road^ 
and which resembled, on a small scale, our own Dunbarton 
rock. Passing Mondragon, it is cm the left side rocky and 
hiUy ; the olive trees now commence, and flank the hills lik^ 
Ihe beeches on a Highland mountain. 

*^ Jfomotf.— I walked on while they changed horses. My eyes 
were now beginning to get confused with looking on plants that 
I had never seen wild before, growing out of all the dry dusty 
walls that I passed. I had ndither, however, time for gather* 
ing them, nor means for drying them; and it was of the less 
consequence, as I expected to meet widi them all at Avig- 
non or MontpeUier. On entering Orange, we passed the an* 
dent triumphal ardi of Marius. . On leaving the town, we 
saw large and apparaitly barren jdains, covered with caiL. 
loux, or round hard stones : all the soil seemed of a plumpud* 
dingstone nature, and by the dissolution and sinking of the ar-* 
gillaceous cement, the cailloux are finally loosened, and lie cm 
the surface. There was nothing cm these plains but a few nnil' 
berry trees, which, however, I am told do well, if the soti is 
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loosened about thdr roots, willi a fioche at mattock, twice or 
thfice fr-year, to allow the scanty rain that falls, or the wi^er 
used in irrigation, to penetrate to their fibres. A less sleiiy 
and more argillaceous soil continues to Avignon, and appears 
to be well adapted to the vines : these between Paris and L>j- 
cms must be supported by stakes, but here they hare enovmoas 
roots, and short arborescent stems, and require no supports.^ 

I arrived at Avignon between S and 8 o^dock, and found 
that my fidend Mr Bentham had come here from MontpelHer 
to meet me. We went together to M. Bequien^s. This gentle«» 
man, inter aUoj directs the public garden at Avignon, but, be* 
sides being a good and active botanist, attends also to other 
parts of natural history. His library of botanical w<Hrk» is ^ 
best in the south of France, and his herbarium is exceeding^ 
ridi in European, but particularly in French plants. His libo> 
rality as a botanist is also very different from what one ottexi 
meets with. He seems to have even more desire to give than 
to receive,— -and he has the power of giving. Upwards of a 
month^s excursion made to a distance every summer for these 
some years past, has enabled him to lay up a stock of mudi 
that may give pleasure to the botanist. Switzerland, the 61^ 
noble Alps, lies Hieres, Piedmont, Marseilles, Toulon, Nar- 
bonne, and lately Corsica, have all been examined by him. Be-, 
aides, his residence at Avignon, in the heart of one of the rich, 
est parts of France for plants, was sufficient itself to furnish 
him with ample provision for his friends. 

30^ March. — ^^ Requien having made up a party to-day for 
Vauduse, we set off from Avignon at 6 o^dock, in a calache 
and cabriolet. It. is about twenty or twenty-three miles dis* 
tant. The rocks are very steep, and encircle the fountain, so 
that the water has no egress in the dry seasons, when the foun- 
tain is low, but by percolating the rocks ; it consequently is for 
some distance lost, but again appears a little below in a large 
stream. Farther down some other streams gush out of the 
rocks on both sides ; so that, in the course of one or two hun* 
dred yards, a large, deep, and wide river, the Sorgues, is 
f<Hrmed ; but this, again, is soon afterwards made to s{dit into 
eight or ten branches, each of which serves, in their course, to 
turn mills, or irrigate the fields during the droughts of sum* 
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wer K TUydsty tkeiotifitabi wa» imi^ommo^iy km^ ^4 all ^ 
stones vhifsh are eoyeveA by the water y^h^ hig^, . w^re qoiwf 'ab? 
sahitelj groto with the Hedwigia aqmOca juul CinoMibtmJmt 
timabridei, but of whidk the fonuer was the more ahuodtet^ 
We were ao fortunate as to dbserve here duiang the abort t&i%9 
we remained) Tortula ehbr&nato» (T, membran^iia Hwk.}f 
Grimmia afnama^, Ckfpecia JoniMaspi, Hut(^vfma pe^nccoi 
Whffmua vndgarti (or garden thyme), VaOm^tia crmi«ta^.IJ[(S8- 
peris lacmiaia^ and Aydenium gUmduiosum Loisl. (caikd by 
ffnne A. P^arduB^ and by others A^ VaUisckuus€ty Of tbd 
two krt we gathered only one or two spedmens; th^ are rerji 
scarce^ and if not taken careof may be aoon entirely eradicated^' 
The Turgioma hffpophffUa actually grows here, though, if thq 
ROles I have be correct, Sir J. £. Smith seems io think these is 
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* It may be imtesefitiilg to aome to b»ye Su; J. teltk'a obaervaUons . ^^ 
this flceoe. They ore contained in hU '' Tovu: to the Continent," a book % 
regret I had not carried with me. 

^' Nov, 30 — ^Nothing about Avignon could interest us so much as the fal 
motts fountain of Vauduse, conseond^ to immortalitj' bj the sweet muse^ 
Vetnnrch, and ndw siTtdliiig in celebxity the Castalkn foot^ whieh it exeeb m 
Vefutty* and magiUficence* We arrived on its brink about 3 o*clock in a bright 
afternoon, when the 'glowing refulgence of the declining sun on the rockj 
scenery around, increased, by contrast, the charms of the sequestered vale, at 
ilt^ose extremity the fountain is situated. 

' ^ It was DOW in greait perfectioa, raUier fuller than usuaL The ;initer, 
t^ougi^ dear as crystal, appears gceen as it runs, £rom the depth of. the chap^ 
neL This fountain is, in fact, a considerable riv^, arising from an un&thom« 
ably rocky basin of a circular form, at the foot of a stupendous perpendicular, 
or rather impending rock. A few yards from its source, the stream fkUs, in 
t^e mMt niaj^tic and pidinfesqufr maimer, <Mrer fragments of rock^ and then 
fimiiB a tBkjiA river, winding thi^uj^ th9 vali^ whose s^d^ for some cisUniaB^ 
i;ise suddenly to an immense height from its banks, and then gradually exi. 
pand into an open plain. The village (Dr Smith might have caUed it mise- 
rable) of Taucluse is built on some of the most accessible parts of these prel 
dpSees, and many of its houses overfaaqg the river* The only appixwch td 
tiie fbuntaia is by a single path along the bank qipoaste to the town. 

«( .Although it may seem approaching to impiety to visit this place ^^1^ 
apy othe^ thoughts than that of Laura and her sublime lover, whose elo- 
quence 1 almost adore, and to whose refinemenn do all posdble reverence ; 
yet I cannot but remark, that Its beauties are in themselves sufficient to reni 
ddr |t one of the moBi interesting i^xits id the WMfld. A naftuxiifist <>r pi^tMi, 
as well M a poet) flight sp^id many days here nM}st d^gjbt^uliy. Th9 
n(^ighbourii>g sK;e;jery \^aats only a Httle moi^ wood." • 



s^^ ^^il«^^-^. As to tb'e Hidmigia mqwUkd, f€#.bo4bnfato 
iil^kt itedk me (B^ould t iui>f I gathered none uf tl ; but temw 
i^lH1 1^1 4)d[ieve t^ftt I w«» aft Ae pains to ili Ml my podwtft^ 
and my hat as full as possible. Whfle thu» etigagied^ 4iiie Ait 
our companions came ^p, and assured jotke I had taken- ^< bien 
assez pour tous les botanists en Eurojpe.'" " Voila dont xx>ur 
TAmerique,^ was all I had time to answer, while I proceeded 
iamy Ikb^ufs. There ii eertditfy sdmething very dtlightlU 
iti finding in quantities imy thing one has been long eager to 
lay hold of. At the fountain, or rathor in the river below the 
fountain, I was highly satisfied to have clear demonstration that 
tlie Sh/pnum Vai&gckmtiCB was only H.JSdnum in an uyurcd 
state. I had long suspected such to be the ease, from my exa^* 
ndtiatkniB of both m the herbarium. At the edge of the met 
I found HbBH.JI&cumm abundantly, and in fruit; whik in' 
the deeper part of the river, I detected the H. vaUiBcJauseB 
^without fhictificalion. By a eareftil exatoioation I, howerver^ 
Qt lengdi feuad, in a place where the water was shallow, a Jew 
qiedimens go completdly between the two species, that ixm 
none I should think caii doubt of their identity. Of the 9ami 
^ipecimen^ the lower part was the H, vaSufcbmsay while the 
%xpp& part, which was out' of the wat^, was in fruit, and be* 
longed as certmdy to H.fUkvnvmu 

r ^^ On the road out ftcm Av^non in the minsung, we had 
dbserved fields m yteUow with the Crqns nemausetms^ as 
-diey are white in Ec^hnd with the BeUis perennis or daisy. 
sAl^imdaUce of EtodkiM txymaaium was evei'y where by the way 
«ide \ while iSidme garriq»£^^ or waste lands, were as well istocked 
With Genii/iki ^t^mpim and Quer/:tis coocj/er^ as soitie fields itt 
-Sctltland wi& the l/fea? europau& or furze. 

^ Mild ^m^ pcsmiittied im I shoikld have beien delighted ta 
liap^ gone over the mountMis some leagues Aurtber than Vaii^ 
li^use to iio6t Tentcmx, ^ moijintain ^ cfeoisiderable elevatiiob 
-^SBBQffe^ Eng;Ush), ahd on which thm:^e are ^9ome very ranarki 
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. ?. i lad 'been hd iiita wai ^xx^. Bar, SmSth's w&tdai I lifid^ a»e, ^^ Beo^ 
too, weicwnd somttiuDginuch reseoiblwg Tarffumth ^ut which prored onl^jr 
Mura^MnHa TtemisphcBrica^ with its flowers budding. . It is, however, the AUo- 
nia rupesiris of Forster {Rupinia Itchmoides of Linn. Supp.), as I can pr5Ve 
fixmti orfgJnal^peciiifiens. Messt^ Bi-oijissonet aiwf SiW^ofp assured ine ^ief 
found the true Targvonia in this place." 



78 Br Grant on a New 2!K»fhffU 

able fdants. The season was not, howeva*, suAdetitly acU 
yanoed, the mountain being still covered with snow, and, beodai^ 
it would have required at least a day or two. Wes, therafoce, 
letuined to Avignon in the evening.^ 

(To be consumed.) 



Notice of a New Zoophyte (Cliona cdata^ Gr.) from tke 
FrUh of Forth. By R. E. G&ant, M.D. RR.S.E. F.L.S. 
M.W.S. &c. Communicated by the Author. 

W E frequoitly find on the shore the decayed shells of the 
common oyster, (OHrea eduUe, Lam.) entirely perfiirated on 
both sides with small round holes, about half a line in diameter* 
These holes do not pass in a straight line through the substance 
of the shells, but cfp&L on both sides into chambers, which have 
been isomehow excavated in the interior of eadi valve : they have 
probably been perforated by some marine worms, in order to 
feed on the animal matter connecting the layers of the shell, and 
to obtain a safe abode, as we generally observe a variety of these 
animals come from the interior, when such shells are kept a few 
days in a vessel of sea-water. When these perforated ahdis sre 
first brought up by the dredges from the oyster-beds of the Frith 
of Forth, I have almost always found the hxAes on their sur£eK», 
and the excavated chambers between the layers, filled with a soft 
yellow cN'ganised matter, which appears not to have been deu 
scribed by naturalists, but whose singular properties entitle it to 
a minute examination. This yellow fleshy substance oocujnes 
the perforated shells of the living oyster, as well as the detadied 
valves of the dead animal ; but, in the living oyster, as the per- 
foraticms are <»ly seen on the outside, and never pass through 
the innermost layer, there is always a thin layer <^ dbell between 
the ydlow substance and the living animal. On the death, of 
the oyster, and sqiaraticm of its valves, the inner layer socm be- 
eomes likewise perforated, and the yellow matter is then seen 
jprcjecdng through the holes on both sides of the diell at the 
same time. By removing successivdy the outer layers, we easily 
discover that the internal excavations commimicate freely with 
each other, and with the apertures on the sur&ce, and diat all 
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Ae pulpy malter which fills them, and projeete through die mu 
perficml opaiaigs, is axnuected witfun so as to form one oonti- 
Biioas fl^y mass pervadiiig the whole ahdl. This yellow fleshy 
substaaoe forms a distmct and well marked zoof^yte, whidi I 
have tiirmed Cliofw cekOa, and I have not yet found this ani^ 
mal in any other situation than that above de«ribeA 

The Cliona in the living state consists of a soft, fleshy granu- 
lar and distinetly irritable substance, of a greenish ydlow colour, 
traversed like many other zoophytes, with nunute and reguhoiy 
formed spicula. Its form depends on that of the cavities whidi 
it SOs; it insinuates itself into their minutest ramifications, and 
adheres so closely to thdr smooth parietes, that it cannot be se- 
parated without tearing. The parts of the Cliona which pro* 
ject dirough the holes on the surface of the shell are tubular; 
and on removing the outer layars of the shell, we can perceive 
several empty canals winding and ramifying from these tubular 
papillae, through the body of the zoophyte. During the months 
of Mardi and April, when these observations were made, num^ 
rous small yellow ova were seen in the vicinity of the canals, 
agreeing much in their form, colour, size and mode of distribu* 
tion with those of the Spangia papillaris and Spangia pamcea^ 
whidi >w&ce then nearly in the same stage of advancement. The 
projecting tubular papillae possess a complicated structure, and 
a hi^ degree €( contractile power, and exhibit a singular series 
of appearances, when the zoophyte is attentively examined while 
at rest in pure seap>water* YiThen under water, the papillae are 
seen projecting from the ap»tures of the shell, sometimes to the 
loagth of a line and a half; they present a wide circular opening 
in their centre, and a rsqpid current of water issues constantly 
fipom than, conveying occasional flocculi of a grey membrana« 
oeous matter. But on being touched with a needle, or witb* 
cbranm from the water, the opening gradually doses, the current 
ceases, and the whole papilla ccmtinuing slowly to contract, i» 
withdrawn completdy within the ap»ture of the shelL The pa- 
pillae, viewed in their contracted state, present a smoodi, rounded, 
shut extremity ; but when they begin to advance beyond the sur- 
face of the fibell, their extremity becomes flat and slij^y di« 
lated, assumes a villous a|qpearance, with open fissures, radiating 
ttom th& centre to the margin of the pi^iUae, and at length a mi^ 



nuleLciroiiUr opeaiiig » percemd in the ceotre of the Vittouii 
sfsthce^ The pspill* advaiMes from the dieU^ aad its odntailr 
opeuig edbrges in proportkm to the healthy state ef the soo^ 
phjrtey and the pimty and atOhiesft of the water ; its flat dorvtgr 
sadiated. surfiioe gcadually diminiiihea by the widening of thd 
central opaaiag, till only thin marghra aie left around the orificsev 
aad die corrent 10 again seen to jriay briskly fbom it In xeeent 
fyeriingns a{ the COona dredged from an oyster-bed near the 
shone at Prestonpans^ and examined under the most iavotusUer 
csixcuinstaBiDea on the ooaat^ I have twice obs^redpoljrpi of es*-. 
twwrdinary aaawteness and deUoac^ placed aRnuidtheniai;giiici£ 
the oiifloe^ and which, kept in oonatant motion, adraBcmg and 
wididiAwing tfanuBdves into the stdiatanoe of the papiHa, wMkf 
the cursent flowed from its central opening. The polypi weve^ 
perfectly inviflH>le to the naked eye in an ordinary light and po*^ 
sition ; but by suspending the Ciiona in a crystal jar with dear 
water, and jdadng it between the eye and a candle, or the sun, 
they were seen like filaments of silk or asbestus eonstantly rismg' 
^nd sinking on the margin of the papilla. On cutting off a pa:» 
pilla, and placingit under die microscc^ in sea.4rator, the polype 
QODtinued their motions, and were sem to consist of a long, steak 
der^ transparent, cyhndrical, tubular flediy body, at the fiather ex- 
tiremity of which were placed about eight Bkart broad tentacuhi, 
shghdy dilated at their free ends, wlndh were constantly inflect- 
ing and extending thanselves irregularly, while the poljrpi ad>-» 
Tanced or retreated. In twfo ^itine and fredi i^ieeimens, the 
poljrpi eoQtinued visible and in motion for more than tweaoftyJ&mt 
hmirs in a jsET of water ^ Prestonpans ; but I Imve not yet sucy 
Qoeded in perceiving them in any of the numerous i^pecnnena 
wfaidi I have preserved alive in the water proeinnsd fnom New^ 
haven. The apicula of the CUcma cdaia Bxes3iceous^ and iavvse 
a very close lesemblanoe to those of the great SpongisB pitierm^ 
or Neptuoe^s cups of the Indian ocean, many ^eadid specuMna 
of which axe preserved in the Museum of the University ; when 
procured separate, by ranoving the aninud matter with the blow^^ 
pipe, or widi nitric acid, we dbserve diem to be kmg, €iender, 
cylindrical, tubular, sh^tly curved, shut at both ends, a littte 
ftistform in the tmddle, acutely pointx^d at one end., and ieTtAi^ 
nated by a siiiall hoHow round h«ad at the other. Thiej sate 
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about the fourth of a line in length, and appear through the mi* 
ofodcope as minute curved pins spread irr^ularly through the 
whole fleshy substance of the animal : they do not impede the irri. 
tafaflity of that substance, as, on tearing off a portion of it par. 
<iaBy fixm the shell, we observe it slowly ocmtract its dimensions, 
and a portion of it entirely detached, soon becomes contracted 
and more hard to the feel. 

Thi9 zoophyte, though one of the least attractive in its exter- 
nal appearance, and one of the most common inhabitants of our 
coast, presents to the comparative anatomist a new and very in- 
teresting combination of prc^perties; it is dosdy allied to the AU 
fjfomum by its omtractile fledbiy texture, and by its distinct though 
microscopic polypi ; and it is allied to the Sponge by its siliceous 
tubular spicula, ramified internal canals, tubular papUlse, r^u- 
lar currents, and the distribution of its ova. It differs, however^ 
fiom the Atcyonium^ in not presenting a free surface, covered 
with a coriaceous integument, marked with stellate pores for the 
lodgment of distinct polypi ; and it differs from the Spofige in 
the obvious contractility of its papillae and general texture, in its 
possessing distinct polypi, and in its surface not being free, and 
covered with c^pen angular pores. It constitutes a distinct genus, 
tonokkg a cc^pecting link between the Alcyonium and the Sponge^ 
and throws much light on the nature of the latter zoophyte. I 
have termed this go&us CUona, (frtmi »Au«^ claudoj^ from its 
most obvious and remarkable property of retracting and shutting 
the papillae when irritated ^ and the above described species, ih^ 
only one I have met with, is named celaki^ from its concealed 
and secure habitation within the substance of oysta--shells. It 
has an extensive distribution in the Frith of Forth, occurrii^ 
abundantly in the oyster-beds at Prestonpans, off Inchkeith, and 
in the Roads. I have only found it in die shell of the common 
oyster, and it may be questioned whether the sharp siliceous spi- 
cula, and ccmstant currents of its papillae, do not exert some in- 
fluaice ill forming or enlarging the habitation of this zoophyte. 

APRIL— JULY 1826. F 
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I. — On Alluvial Rocks^ 

1. Old Attuviunij «yiL Diluvium. 

HIS series of alluvial deposits, in the regular succesdbti; 
immediately follows the newest tertiary rocks. We do not be. 
lieve that it is always distinctly separated from the modem rf^ 
luvium, although Cuvier, Professor Buckland and others, maih^. 
tain that such is the case. When a cfistinct separation takes place. 
It only occurs accidentally here and there. On the contrary, there 
is in general a transition from the one to the other, as in all the 
preceding formations; so that the two would seem to be nothing 
else than the product of the same and still existing causes, al- 
though the effects of these causey would appear to have dimi- 
nished from the older to thb more recent epochs. When both 
alluvia are weD separated, it indicates that the causes to which 
the old alluvium has ow6d its existence had suddenly ceased to 
operate. Thus, in a great basin, it would be thought that the 
witer has rapidly subsided by a rupture or debade, &a 

In this deposit we find remains of vegetables still existing ; 
also of marine, fluviatile, and terrestrial shells, of species stiH 
living ; likewise remains of extinct and Kving quadrupeds, but 
no human bones. 

Old DeposUea qfthe Sea. 

AceumuiatumB qf tandy rotted stones^ and decayed veffetoBks^ along the coast, 
more or leM elevated above the present level of the sea, At faig^-^rater, 
(Britidn). 
Bank^ qf eand and theily marly with bones and remains of marine animaUy 
(East coast of England, Forth, Clyde, Norway, Oyster Bank near Ro- 
chelle, and at the mouth of the Gxronde, Boston in the United StateB>. 
Sandy calcareous matter deposited by the sea, in holes and fissures in 
calcareous rocks of the Mediterranean ; compact limestone, with 
still existing marine shells (Nice), Mediterranean of M. Risso* 
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£toA4jcftlcweou8 bteecia, with bones of ai^vnaU not aU/8tiU titf^ting Ui 

the country, and sometimes with nuM^ and terrestnal aheUs still 

existing there, (Nice, Corsica, Cette, Gibraltav, Cerigo, BaLnatia). 

Banks of corallines or madrepQies above the level of tlie see, (Iskuid of 

Traces of Fholades at d^er^t heights on the zocJEs of the se^iefaoBe, and 

much above hjgh»water mark, (near Nice). 
Some sandy submarine banks produced by currents (Newfoundland Bank). 

on Depoiits qf Lakes and Bioers^ along iheir aides or at their mouths^ and mudk 
above the present level offfheir waters. 
Accumulations of sand, rolled stones, and decayed vegetables, on pta^orms^ 
or often in the form of terraces^ (Glen Roy, Lake of Creneva) ; some 
conglomerate clay-marl, with carbpnized vegetables, (along the Misd- 
sippi). 
Lake or river marl, with indurated calcareous nodules, bones of large 
animals, in part extinct, and fluviatile and terrestrial shells, of which 
the q>ecies exist, but are often not fiequent in the country, (Garonne^ 
Bhine, Danube, north of Germany, great phun of Eastern Hungary). 

Old Deposits of Calcareous Tufa ; spring and lake deposits of di£ferent epochs, 
with bones of terrestrial animals not existing.in the country, or of which 
the species or even the genus is lost (Pyrmont, Southern Hartz) $ also 
with lacustrine and terrestrial shells which still exist, but of which the 
species is not always frequent in the country, (Baden in Austria). 

Calcareous Breccia, with bones, in the interior of the Continent, (Bomagnagno 
hi the country of Yerona, asd Coocud in Arragonia, Ferigotd, Adelsbeig. 
in Csarmohij Mixtnitz near Bemed: in Styria, Belmyesh in Eastern 
Hungary, Gailenreuth). 

Otpmts of Benies ^ Animals (partly of extinct species), in day or calcareoua 
tu&, in holes and caverns, fi^uent in limestone rocks. 

Old Tuif, sometimes under old calcareous tu& (Pyrmont), with pyrites and 

selenite ; sometimes accidentally beneath the present level of the sea, or 

actually under the water of the sea, (Pomerania). 
Aceumsdated matter, produced by the fidling in or falling down of mineral masses 

at a remote period, acddents produced by earthquakes, erosion of water, 

or watei^ infiltration, (in all hilly countries). 

A part of the vegetable mould, especially on the elevated parts of the earth, pro- 
duced by the decomposition of rocks, and v^^table and animal matter. 

S. Modem Alluvium, syn. AUuvium. 

In this deposit we find only remains of existing animals and 
vegetables ; and here also human bones and products of the arts 
are met with. 



Mpiim IffpoiH t o/Ae Seti^ very little higher than the h^heet tide: ' 

AecumukUlont (^ sand amd rolled tkmet^ and deoaifed vegetiMesy (Dunes is 

Gascony, Scotland). 
Mattes of Sandy sometimes calcareous, and cemented by a calcareous iiifil- 

tration (Messina), with marine shells and human bones (Guadaloupe). 
Coral and Madrepore Boqfsy still forming (South Sea). 
Traces of Pholadesy in the columns of the temple of Serapis^ 

Sand-bankt fornung under the sea. 

Modem D^iosUs of Lakes and Rwers^ on t/ieir sidesy or at their mouihsy and ritiigf 
very Utile higher Aon the highest tides. 

Aoeamulaiions of sandy rolled stonesy and decayed vegetables. 

Mud mixed toUh veffeiable and animal matters. 

Cof Carbonate of Soda, in some lakes of Egypt, the Barbary 
Deposits J States, and centre of Africa. 

( of Common Salt, in some lakes of Russia. 

Modem Zfepotits pf Caleareouo Tt^ still fcwming in small lakes (Eoma» States, 
TransylTania), or from springs ^Alps) ; pisolites, with flu^iatile and ter- 
restrial shells^ and bones of animals (Valley of the Gave du Pau). . ^ 

Modem Turf depositSy still .going en, and containing humao boneil and pro- 

di^cts of art (ScoUaod, Mecklenburg). 
Matters aeeumulated by the fidling in or down of rocky masses or earth (Rigy* 

between Deva and Dobra in Transy]vania> 
Moraine of the glaaersy (Switzerland, Savoy). 

Saline produetSy forming in mines, caverns, and on- the soii^ in many countries 
(Hungary, Asia) ; for example, saltpetre^ nitrate <tf lime, sulphate of time,. 
— . ? sulphur. 

Btpo^ of Mineral Watersy ferruginous, saline, or hot ; for example bog inni* 
ore (Scotland, Mecklenburg). 

Sulphur, pulverulent or crystallised (Baden in Austria). 
Vegetable Mouldy still forming. 

II. — On Fobmatioks. 

From the want of extensive geognostical knowledge, observerar 
have sometimes been unable to distinguish properly the local 
from the general formations ; formations, also, have been unne- 
cessarily multiplied, and some have even fancied that new ones 
occurred in every country. At other times, geologists have 
fallen into the opposite extreme, and unnecessarily reduced the 
diief formations. Not having always a clear idea of the mode 
of formation of modem and ancient mineral masses, they have 
often separated the deposits of one country from those of ano- 
ther, because they have not agreed in all. their characters. Is it 
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HH^ natural to suppose that an arenaceous or calcareous fanmu 
tiob should present differences in different countries, or on 
the opposite sides of a basin, or in the intermediate points bot- 
itween the two sides of a basin. If these deposits are the 
products of sea and riv^ alluvium, it is evident that the nature 
4yf the debris will vary according to the localities, and that their 
quandty will be more or less great ; which would also partly be 
the case, should these rocks be attributed to a chemical precipl- 
itation. If the observed deposits are nothing else than the re.- 
4a[iains of marine ammals, or similar productions, taken up and 
4UTimged by the sea-water, the same bed will present, in diffe- 
nvLt localities, varieties not only in the natiu-e ci the rpck, but 
also in \hejbs9il8; for marine animals are not the same at 
different depths of the sea, at different distances from the coast, 
ot juiider different zones, pr in different places of the world ; and 
their debris must also be variously arranged or grouped togo- 
iher by the sea, according to the unequal motions and bottom 
lof the ocean. For farther elucidations of this subject, I may 
refer the reader to the late exo^eut Memoir of M. C. Prevost. 
On the other hand, there are mineral masses, which are gene- 
ridly distributed, as sandstones, &c. ; while others are much 
more local, oi all unstratified rocks, also limestones, gjrpsum^ 
salt, and coal. The unstnitified rocks seem to have given rise 
Jo obtain deporits in the countries where these rocks have apu 
peared; thus the granite rocks are accompanied with certain 
conglomerates, the serpentines are near certain sandstones, the 
porphyries occur in the neighbourhood of the coal-formation^ 
imd of various floetz sandstones, the basalts are associated with 
deports of lignite and arenaceous rocks, &c. It should not 
then excite surprise to find differences in the beds of the same * 
formation in different countries. In this manner, the transition^ 
or flcetz sandstones of a country, which contain no unstratifie^ 
rocks, will differ a little from those of another country, in whicl^ 
these igneous, or unstratified rocks, are present. It is acknow- 
ledged that limestone rocks are not equally distributed over the 
earth^s surface, but that they have been formed in particular lo- 
calities, as in basins, sinuosities of a basin, or along submi^n^ 
rocky chains. The gypsum and salt also evidently belong to 
the lq^deposits> if their mixed igneous and aqueous origin be> 

3 
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admitted. Lastly, the combustible deposits must be placed in 
the same order, as facts shew that they are nothing else thaA 
vegetable and animal matters, which have been carried away 
from the continent by rivers, debacles, of the «ea, and which 
have been buried under certain conglomerated rocks* 

In conformity with these views, it will be perceived how er- 
roneous it would be to search, for instance, in the middle of a 
very large basin, for the coal, lignite, g)rpsum or salt, which are 
found accidentally at its margins. We will ' not entirely deny 
the success of such researches ; but we may affirm, that the 
probability of the existence of such extensive deposits, always 
diminishes iti the ratio of the magnitude of the basin. In an 
extensive basin, which might shew coal or salt at its margins, 
we ought not to be surpriised to find here and there, instead of 
these inflammable or saline bodies, arenaceous matters, with 
little or no coal or salt. 

These preliminary observations have seemed to me to be es- 
pecially necessary, with the view of enabling us to classify with 
accuracy the deposits of a great part of 'the Alps, the Appe- 
nines, the Carpathians, and the Pjrrenees* The three first 
chains present, in my tables, a great arenaceous or marly depo- 
mt, which is pretty similar to the grey waoke, and which would 
seem to occupy the place of more than one of the arenaceous 
flcetz formations of other countries, or which, perhaps, is an equi^ 
Talent for the whole of these floetz formations, up to the Jutra 
limestone. This new fact would be explained, according to my 
ideas, by the total absence of porphyries in these great chains ; 
for in every other part where these igneous rocks have appeared, 
they have given to the ancient floetz deposits their peculiar and 
ordinary characters ; and some parts, even of the Alps, and ^ 
Hungary and Transylvania (as the Southern Tyrol, the coun- 
try round Funfkirchen and Zalathna), affi[>rd us very striking 
examples of this general law.* 

These remarks also give rise to general geognostical views 
regarding the floetz formations. It would seem, that, from too 
great a desire to examine the details, geologists have lost sight 
of the general facts presented by this class of deposits. With- 

■^ $ee my Memoir on Gennany, in the Journal de Pbyiique, l%t9* 
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o^t sufiicient exacuDAiioii, .tbey have united imder the names of 
ancient and recent transitson class, an immense quantity of bed% 
containing numerous alternations of sandstone and limestone 
tOcks; and have, on the other hand, subdivided, to a great 
degree, much smaller masses of deposits, because tbey abounded 
more in fossil shells, or were more easily stuctied. I ask, if 
there really exist in the flcetz period, more than two great essen- 
tial and universal formations.; of which the one would be emi- 
fi^ntly calcareous, aqd would contidn tlie chalk and the Jura 
^estode^ and the other generally arenaceous, and containing 
^1 the ol^ar fleets sandstoneei posterior to the Jura limestone ? 
' I confess I jBJoi inclined to this arrangement I see in the 
fleets formations the arenaceous deports decreasing from below 
upwards, i|md the limestone from-above downwai:ds. I find be« 
tween t^e chalk and the Jura limestone, or even in this latter 
(England, Dalmatian France), nothing, else than very small are- 
Daceous masses, which evcsi do not occur generally* On the 
other hand) in the older arenaceous depodts, I see only acci- 
4^citalLy two limestone masses* pf which the lowest is nowhere very 
thick, and of v^ry partial distribution, and of which the other also 
does not s^em.to have the general ^tent of the Jura limestone. 
Lastly^ this latter limestone shows, how extensive one^s observa* 
tions must have been, before we could decide whether ^ particu- 
lar deport is universal, or entitled to rank ;a3 a formation ; for 
the different divisions reoc^ided here and there in that lime- 
stQue, do not exist every wh^re ; some of these divisions are 
sometime represented by very different rocks, and even that 
which seems the most important, the lias, is wanting in the 
whole of the south-eastern pai^tof Europe, as in the Appenines, 
the Alps, Austria, and Hungary. 

Whatever other opinions may yet be formed on the subjects 
in questioUj these are the ideas which seem to have been em- 
braced by many eminent geologists, who are accustomed to con- 
sult nature with the hammer in their hand, and not through the 
medium of books. I may also remark, that, so early as 1816, 
Frc^essor Jameson was not far from these ideas,, with which 
evfry known fact in geolo^cal .geography is in accordance. 
NeV^faeless» I bdieve it of importance to retain all the existing 
subdivisions, and even to endeavour to establish still more, iQ 



88 Dr Boue^fl GeobgiM Observaiioni. 

order to enable us to comprehend more eanly the whole deta^g^ 
of the complicated structure of the earth^s crust. 

III. On the changes tJuU appear to have taken place during 
Uie differefii periods of the EartKs Jbrmaiionj in the clU ' 
mate of our globe^ and in Uie nature, and the physical 
and geographical distribution of its animals and plants. 

If we attend to the changes produced on the earth by voica* 
noes, rivers, the oceah, the atmosphere, and various chemical 
agencies, we shall obtain very simple theoretical ideas, which will 
enable us to explain the formation of the groups of rocks of 
which the crust of the earth is composed, by wdl known physi- 
cal and chemical &cts. The Tabular View of Rocks, ^ven in 
volume ISth of T7ie Edinburgh Philosophical Joumaly shews 
the causes of the changes that have taken place in the tempera-* 
ture of the surface of the globe, and, in consequence of it, in 
the three kingdoms of nature ; and it resolves in a very natural 
manner the greatest geolc^cal problem, for it asagns the rea^ 
sons for the formation of the various zones in latitude, longitude^ 
and height, for the establishment of di£Perent climates oa the 
earth, for the successive changes in the various creations of the 
three kingdoms, and for the particular distribution of the re- 
mains of the ancient or lost creations. All these pr(4>lems seem 
to be resolved, by admitting, at a former period, a much greater 
activity in the chemical actions which are still the source of pre- 
sently existing volcanoes. This first proposition is founded on 
a series of facts, stated in my Tabular View of Rocks, from 
which it appears that the igneous action decreases in a contrary 
ratio to the Neptunian, from the ancient to the modern periods. 
If these chemical subterraneous operations have gradually dimi- 
nished from ancient to modern times, less volcanic matter has 
been formed, and smaller tracts of countries have been volca- 
nized or subjected to the igneous action and change ; and as the 
high temperature of these volcanic products must have elevated 
the temperature of the atmosphere, it is dear, that, in propor- 
tion as the formation of these volcanic masses became less con- 
aderable, the heat of the atmosphere and surface of the earth 
also diminished. Volcanic actions are generally acoompadied by 
fissures, by fallings in and ri&angs up of tracts of country. These 



f 



Br l^on^s^eokgiM Observ^ons. 19 

^IRects must also h«ve be«i produced formerly as now ; but tli^^ 
causes being then' infinitely greater than at present, the changed 
operated must also have been proportionally much more consider*^ 
able. This, also, seems to explain to us the rising up of certain 
strata, or certain parts of continents, as well as the successive Ank* 
ing of the level of the sea, or itsinclosure within its present limits. 
It is obvious that a consequence resulting from this is, that^ iii 
the earlier states of the globe, the seas and continents were chan* 
ging more rapidly than in the more modem ; that the tempera^^ 
ture of the earth also was decreanng more rapidly : but, at the 
isame time^ in c<»isequ«ice of this decreasing heat^ the evaponu 
tson must have diminished ; the rays of the sun, in a less moist 
atmosphere, must have become less hot ; the rains must have 
decreased in quantity, and the atmospheric meteors must have 
generally become less considerable ; the streams of water must 
have gradually lost their original greatness, as well as their dei. 
structive energy; a<id the inclined planes along which they 
flowed must have diminished, or increased, according to local 
drcumstances. On the other hand, the countries from which 
the sea was retiring, or those which had been raised up, must 
have lost.a part of their temperature. It is also to be conclud-^ 
ed, that the diminuticm of the temperature was not equally the 
same over the whole surface of the globe, but that it took place 
in proportion to the extent of the volcanic masses, to the degree 
of thdr cooling, to that of the retreat of the sea, and to the po- 
ation of the di£Perent parts of the earth, compared with theit 
level above the sea, with their removal from the sea, and with 
their position in reference to the sun. The last propositions 
shew, first, the probability that there have always been parts on 
the earth warmer than the others; and explain, besides, how th<6 
zones of temperature have been established in latitude^ longi* 
tude and height, and also, according to local drcumstances, the 
various climates of the whole earth. It is known that every 
izone, and nearly every climate that is more or less general, has 
its peculiar animals and vegetables; or, at least, it is a fact, that 
the distribution of animals and vegetables is most materially in^ 
flu^dced by the division of the sur&ce of the earth into zones, 
and into countries or climates. Is it not natural to search in the 
i^uccesffive establishment of these different zones and climates, 
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ihe'cause of the diffei^acep obeerv^, not oDly between the pre% 
(KBt veg^ble and anknal treaUona, and those similar creations 
which are buried in the earth, but also of those known varia^ 
lions in these last creations ? Geology, has diewn, that the far- 
ther we penetrate into the^arust of the earth, the more sainplicity 
do we observe in the vegetable clnd animal productions, and the 
more uniformity ^mUst the surface of the earth formerly have 
predated in its creations. This can only be a conseqaence of 
the greater equality of temperature which took {dace formerly 
over the whole terrestrial surface, for the assigned causes had 
then converted into warm zdnes those which are now cold or 
t^nperate; and they parhaps [gave the tormd ^zpne a teQ^)era« 
ture much higher than it now' ppssesseiB, wlule, at the same time, 
certain parts of this zone could only have the temp^Ature of the 
other sones by various circuntstances nqt understood. As the 
flones and climates, gradually became established, the vegetables 
and animak became diversified ; the vegetables of certain parts 
of the earth also, presently became extinct, because they no 
loQg^ found the climate which; they required; i^n^, according 
to their di^txibutipn at that peiiod, and to the temperature ne- 
cesaary for their existence, some are no longer found upon the 
earth, others have degenerated, and some genera^ or even per« 
baps some species, requiring a pretty high temp^ator^, still live 
within the tropics. The animals which were not possessed of the 
faculty of locomotion, must have experienced the same -£ate as 
{danta; but those species which could move, mpst have em^ 
ployed the means thus afforded them to travel, when, it became 
necessary, into climates which were favourable to their existence* 
Some, suddenly brought into cold climates, in consequence of 
vdcanic elevations, or the retreat of the sea, must have perished 
^tirely, or must have remained in life only near the equator ; 
others would soon have nowhere found the climate a(}afpted for 
them, and their races would have become extinct; while, at the 
same time, others would have descended, first, from the hUl^ 
into the valleys and flat country, and, afterwards, they would 
no longer have been able to emigrate, when the temperature 
would already have been too cdid for them in these last locali* 
ties. 
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These ideas afford a dear explanation of those Bi]xtare« of reu 
getables and animalsf of the temperate and 10mA lone, that seem 
at first uninteUigible ; they Biu> nthed m die key to those centres 
c^ creation which have beoi peireetved on the globe, and acoount 
for the intimate relations which seem to be estabHshed between 
die geological structure of the earth^s crust, and the geogrtfphi* 
cat distribution of plants and ammals, and particularly the acci* 
dental isokted state of some of them. The fossil condiologist 
will conclude, a priori^ from these propositions, that 'the more 
we approach ^the poles from the equator, the more will the fosal 
remains be similar or analogous in genera or species, to those at 
present existing between the tropics. The more recent the f<H^> 
mations are, the more hope may we hove of still finding the ana^ 
logons, or even identical, spedes of their fosnls. But, on the 
contrary, the more ancient the deposit is, the less reason will we 
have to expect to find identical, or evai mudogoui, species in die 
sea or fresh water of the torrid zone; for this acme' periiqps no 
longer presents all the circumstances neeessary fnr the exis- 
tence of such beings^ notwithstanding the actual heat of that 
part of the earth. Lastly, the more recent the IbhnaAians ob< 
served in different continents, or in a particular oontkunt,. ere, 
the more must their fossils differ irom one conlu^ht to another, 
or rather from one zone to another, and also, at the saine time^ 
from one baidn to anot;her. But the fossils <^ these various coun- 
tries wiU always be in the same relation with respect to the num«« 
her of the analogous or similar spedes, with the animals still 
living in these various localities. These last pnqpodtions, de- 
duced aprioriy are conformable to expmenoe, and have been, 
and will still probably ber, ably elucidated by Baron de Ferussac. 
Thus far does geology conduct us. We see with some pride 
on our side, a Fa'ussac (see his Geologieal Ideas on Teetiary 
Basins, in the Journal de Physique, and his article on the Geo* 
graphical Distribution oi the MoUusca in the BictionnttreClas- 
sique d^Histoire Naturelle, 18S5), a Humlxddt^ (see his Nou« 
velle Recherches sur la Distribution des Vegetaux, in the Die 
tionnaire des Sciences Naturielles, and his Disoours sur ks Vol- 
can8),..a Fourier, (Memoires sur la Chaleur Terrestre), a Von 
Buch, (see his beautiful Memoirs on Trap For]^yries, and those 
on the Tyrol and Germany, in Lepnard'^s Taschenbuch, 18^4), 
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a CtichtOD, (Memoir on the Climates of tbe Globe, in the An- 
mis of Fhik)80phy, February and March 18S5), and a Tktn^ 
beny. Geology certainly enables us to peroave an unihterraptdd 
caries of igneous and neptunian ph^omeoa ; that'scienbe alone 
cannot yet exfdain all the details of these in a-sadsfactoiy man* 
ne!r ; but she expects additional light from the progress of cfae^ 
liiistry, natural philosophy, and astronomy ; and then only will 
it be allowed to the philosopher to elevate himself to ideas of 
puregeogony. 



Observations on the CUmaie of the Ccunary Iskmd$\ By Baron 

Leopold Von Buch *. 

jtLmok^ the many important additions made to the physical 
knowledge of the earth by the travels of Humboldt, and one of 
the most distinguished in its consequences, is the determination of 
the temperature under the tropics. For, before this was known, 
it was not easy to determine in how far the formulas which 
should express the distribution of temperature at the earth^s^iiK 
face, were consistent with observation. Inquired into in tempe- 
rate and northern climates, the result of observation was always 
affected by disturbing causes, and the object of the investigation,' 
which was to ascertain and give a distinct view of the anomalies, 
could only be unsatisfactorily and imperfectly attained. 

Having now, however, obtained nearer information concern- 
ing the degrees of temperature in the neighbourhood of the equa- 
tor, at the level of the sea, a series of observations are still re- 
qiiined to connect it with those made beyond the 50th degree of 
latitude ; but it is remarkable enough that there are none from 
which the temperature of the intermediate 40 degrees might be 
ascertained, with the exception of those conducted in Madeira 
by Dr Heberden in 17£0, which it would be desirable to ex- 
change with others more recent, and, on that account, probably 
more accurate. 

Hence, it is presumed the observations instituted by the able 
naturalist Don Francisco Escolar, at Santa Cruz in Teneriffe, 

* Memoirs of tbe Hoyti. Academy of BerUn, &c. 
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fraod^May 1808 to August 1810t will meet with a favouiaUe 
reoei^n* However much they still leave undetermined, such 
as they arei they fill up an important gap in our knowledge 
of the disttibutibn of temperature, and, it may well be affinned^ 
cannot be diapoised with in the fomation of a scientific meteor* 
<*3gy. 

I have reckoned the observaticxis of Don FranciaoQ, wbach he 
hashadthegoodnesstooommunicatetome, by decades. Taking 
the mean of these, I reduced the whole to a tabular form *. 

Don Francisco had provided himself with good English ilw 
struments, which were placed in the shade, in an open galleiy, 
remote firmn reflection. In this respect, his observations are fair 
ly desenmag of credit. The time of obsearvation was at sunrise, 
and at midday, or somewhat lata*. Hence, it mi^t be thouf^t, 
that, in this way, the extreme heat would neva: be observed; 
that the medium, would ocmsequently be too low. This imjNrest 
sion would be strengthened by the remarkable fact, that the tem- 
perature at midday exceeds that at sunrise, on an average, 
only by 1.16 of Reaumur, (2.61 Fahr.) But Monsieur Thi- 
bant de Chanvallon, (Voyage k la Martinique, 1763), has long ago 
shewn, that, in islands in warm climates, the extreme heat never 
falls later than one o^clock, or, what Very rarely happens, half 
past one, but is frequently found to be soon after elevai, and 
very generally at midday ; the .elevation of the temperature, by 
the culmination of the -sun, being probaUy prevented by the 
sea-breeze, which has now reached its greatest strength. Now, 
however much the small difference of temperature at the hoturs 
of 'observation might cause 9n error or unfavourable posi- 
tion of the instruments to be suspected, this singular phaiome^ 
non is, nevertheless, fuUy confirmed by the observations of He- 
berden, 60 years earlier, at Funchal in Madeira. For, besides 
the mean monthly temperatiire, he gives also the extremes in 
each month; and the mean difference of these, in the course oS 
four years, amoimts to ^ot more than £.91 of Reaumur, (6.55 
Fahr.) It is therefore very probable, that the difference oi the 
medium temperature may only be half so great. There is no 

plain at Santa Cruz any more than at Funchal, the mountains 
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• Thie will be found in the Scientific Intelligence of thi3 Number. 
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ascondiqg, in part very alnnptly, at no great distance. Hence 
there is, during the night, no perfect radiation of heat to the 
open sky, and the diminution is inconsiderable. Around Lagu^ 
na, on the contrary, whidi is elevated 1588 Parisian feet above 
the sea, there is a plain, about half a German square mile in ex« 
tent, and there the nights are sensibly cold; so much that, in 
winter, it is no way rare for ice to be formed, though only of the 
thickness.of a knife. Yet it never snows in Laguna ; the &1I of 
temperature is peculiar only to the ground, since it is not in the 
BtaDosptn^e^ but arises from the radiation of heat, which is not 
again reflected tram the dear Ay, and at places not far bam 
Laguna, though at the ^aame level, would probably not occur. 

On these grounds, I do not think that any thing ought ei* 
ther to be added to, or subtracted from, the observations of Don 
Frandsoo ; and am of opinion, that they may be regarded as 
giving a fair view of the dimate of Santa Crue. 

The mean tempaatiu^ for each month is as follows : 



Jvmmjf 


63.d4 


February, 


64.39 


March, 


67.1T 


April, 


67.38 


May, 


72.18 


June, 


73.89 


July, 


77.27 


August, 


78.89 


September, 


73 


October, 


74.66 


November, 


70.43 


December, 


65,8f 



Mean, 71.09 

These are, it must be allowed, very high temperatures. The 
mean heat of January, tbe coldest month, is as great as that of 
the whole year in the southern parts of Italy; but from the 
range of temperature in the several months, it is evident that 
the sun here no longer passes through the zenith. There is no 
twofold elevation and depression of the temp^ature, as in all 
places under the tropics ; but as is almost universal in the tem- 
perare regions, the greatest depression is in January, the great* 
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^t eletfttion a month after tiie sutntner acdst^oe. The Canairy 
Idand», si^y no Idng^r experience • any thing refiemUing ttofi* 
cal rains ; or such as, in the langvtige of seamen, arasaid to IbU 
loVthe sun, and set m i^hen he has t«acbed the zenith. The 
rains of these tslimates' first make their appearance when thg 
temperature in winter sinks peinceptiUy, and has become consi* 
derably lower than that of the equatorial regions. The eauia 
of the rsuns, then, appears to be notfatng dsethan that whiefa 
produces them in all countries towardi9 jthe pole; the cooling of 
the warm south-west mnds coming Irdm the U^opics and k>w« 
latitudes. But since these winds, by the temperature of the har« 
vest months in the Canary islands, are not immediately cooled 
down to the point where the condensation (^ vapour takes place ; 
the reason is obvious, why the rains rfiould here begin much 
later than in Spain and Italy, and still more so than in France 
and Germany. Rain does not often fall on the coast, before the 
beginning of November, nor later than the end of March. In 
Italy, the rainy season lasts from the first- half of October till 
the middle of April. 

On the other hand, the summer of the Canary Islands iden* 
tifies the climate with that of the tropics ; so that, in these lati- 
tudes, both 2ones pass into each other. For, from April toOctober 
the north east trad&-wind blows without intermissicm, just as it 
does all the way down to the Mexican €rulf. The trade-wind in 
summer always stretches farther north, till at last it readies the 
coasts of Portugal. In like manner^ it recedes back towards the 
equator, in proportion as the sun advances southward, and the 
temperature falls. But how far do they proceed ? Do even 
the south-west winds, if only for a few weeks in December and 
January, descend on the Cape-Verd Islands ? And is this po- 
sition^ on the boundaries as it were, o( the trofncal and winter 
rains, which proves so beneficial and fertilizing to their respec- 
tive countries, perhaps the cause why these unfortunate island^ 
in the midst of the ocean, frequently, for many years together, 
are never blessed with a nngle drop of rain ? 

The invariableness of the trade-wind during summer is such, 
that it interrupts, like an insurmountable barrier, all communica- 
tion' at this season, in the direction of south-west to north-east. 
In two days, one can conveniently reach Teneriffe from Madeira ; 
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but: no one will easily ber induced to go trpm. Teneriff^ to Can»^ 
ry or Madeira, for he would run the risk of consuming a whole 
month in the attempt Few people on the globe live more soli-^ 
tary than the inhalHtant3 of Ferra- Only one day is required, 
to go thither from Teneriffe ; but the return, whiph can only 
be effected by the help of strong and unusually far spreading 
land-^inds, is so insecure and dangerous, that people only make 
this.Toyage when it is absolutely necessary. Generally, eight or 
ten days are cal^ated upon ; but it may happen that three, four, 
or five weeks, will be required. ' 

. The manner in which this north-easterly trade-wind is, to* 
wards winter, supplanted by that from the south-west, is very 
sii^ular, as well as instiuctiye, and of the greatestimportance to 
the science of meteorology. These winds do not previously 
prevMl in the south, and then advance towards the north, as^ 
from thardirecticm, might at first be imagined ; but, as has been 
before remarked, they appear sooner on the Portuguese coast 
than in Madeira, and there earlier than in Teneriffe and Canary ; 
as if, from the north, they descend gradually from the upper 
regions, where they were at all time?, even during summer, 
when the north-«ast trade-wind blew at the level of the sea with 
the greatest violence. It was conjectured long ago, that there 
m^ht be, in the upper regions of the atmosphere, a current run<i> 
ning in an opposite direction to that below ; and on this suppo^ 
sition was founded the generally received theory of the trade- 
winds, viz* that which asoibes their origin to the rarijfication of 
th^ air at the equator, and the rushing in of the colder air from 
the ;iorth and south, which, having at first a course from norths 
east to SQUth*west, is at last entirely converted into an easterly ; 
because in lower latitude, the rotatory motion is greater than 
in those from whence it proceeded. But this retunung current 
was, till of late years, only a conjecture. In 1812, a great volca- 
nic eruptiqn took place in St Vincents. To the eastward lies 
the Island of Barbadoes, at no great distance, but so decidedly 
separated by the easterly trade-wind, that it could only be reach- 
ed by nuJcing a circuit of many himdred miles. This east wind 
brii^ to Barbadoes no rain and no clouds. All of a sudden, 
however, dark clouds appeared over the island, and the ashes from 
the volcano in St Vincent"*s fell in great abundance, to the great 
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astonuAiment would they have seen mountains in motion, than 
such matters brought to them through the air from the west. 
But, by this striking occurrence, the returning current in the 
upper regions was proved, and with it the theory of the trade- 
winds, for whidi we are indebted to Hadly (Phil. Trans, vol. xvi. 
p. 151.), was become something mcnre than conjecture. With 
not less certainty can this current be daily observed in the C»^ 
nary Islands ; for the Peak of Teneriffe is high enough to reach 
it even in the middle of summer. There is scarcely any account 
of a journey to the top of the Peak, in which mention b not 
made of the violent west-wind blowing there. Humboldt as- 
cended it on the Slst of June ; and, when arrived at the brink 
of the crater, the raging west- wind scarcely allowed him to stand 
on his feet, (RelaL i. 182.) Had such a wind blown at this 
aeason at Santa Cruz, or at Orotava, people would have beeii as 
much alarmed by the circumstance as they were in Barbadoes 
by the clouds of ashes. I found a similar, thouj^ somewhat 
less powerful, west-wind at the summit of the Peak on the 19th 
of May ; aiid George Glass, an attentive and accurate observer, 
who, as a seaman, had for many years carefully explored the winds 
of these iriands, says in his work, which still contains much valu^ 
able information, that strong west- winds always b]o# Upon the 
heights of these islands, when those from the north-east prevail 
below, ^^ which,^ he* adds, *^ takes place, as I believe, in aUparts 
of^ world in which there are trade^mndeJ* ^^ I venture not,^ 
he farther adds, '' to ex]:dain this drcumstance, but it certainly 
is so on the Peak of Teneriffe, and on the heights of some others 
of these islands,^ (History of the Canary Islands, p. ^1.) 
Glass knew the islands too. well not to speak here from his own 
experience. 

These winds descend gradually upon the mountains from 
the- high regions of the atmosphere, as is evidently seen from the 
clouds, which, after October, cover the top of the Peak itaoi the 
south, and which appear always lower till they rest on the 
range of mountmns, more than 6000 feet high, between Oro- 
tava and the southern coast, and there break out into dreadful 
thunder-stormv. After that, perhaps, a week may pass, or more, 
before they are felt on the sea-coast. There they Continue to 
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prevail for nuHiths. Rain now falls in the dedivity of the moun^- 
tains, and the Peak is covered with snow. 

Have we not, then^ reason to believe that the west-wind, 
which, on the passage in summer firom Teneriffe to England, i$ 
sought for in' the neighbourhood or in the latitude of the Azores, 
and is also generally found there ; have we not reason to be- 
lieve, that the almost constantly prevailing west and south-west 
winds, which cause the voyage from New York or Philadelphia 
to England, to be called down (bergab), and from Englaad 
back, up (bergauf), as well as that which blows at the top of the 
Peak, are tho upper equatorial current, which has here descend- 
ed to skim the surface of the ocean ? It would then follow, that 
the equatorial air of the upper regions does not'^reach the pole^ 
at Jeast along the Atlantic ocean ; and that the polar air must 
be subject to other movements, dependent on the temperature of 
the neighbouring countries of the temperate zone ; and thus 
new causes would be ascertained for modifying the laws which 
regulate the distribution of temperature. How much for the 
clearing up of this point is not a series of meteorological obser- 
vations from one of the Azores to be wished ! How much, also, 
with this view, the narrative of a journey to the Peak of the 
Azores! 

Glass details some other phenomena, which appear to me to 
be important, in cNrder fully to comprehend the true course c^ 
these currents, one above the other. All experienced seaman 
hold it as a rule, that continents in the warmer climates at all 
times attract fixed winds, probably because the air being more 
rarified over the land, ascends, bxlA. must be replaced by the 
trade-wind. Thus the Canary Islands feel the influence of the 
neighbourhood of Africa. The north-east wind is always more 
diverted towards the coast, the nearer the islands are to it. Near 
the land the wind is almost directly north, or N. by £. ; at 
Lanc^te and Fortaventura, N. N. E. ; at Canary, N. E. ; at 
Teneriffe, N. E. by E. ; and at Palma, a little more to the east, 
and thus continues along the Atlantic. These winds are so 
ccMnpletely intercepted by the higher islands, Canary, Teneriffe, 
and Palma, that, when they are blowing violently on the north- 
east »de, there is a perfect calm on the one oppoate. Of this 
appearance there is a striking account given in the manuscript 
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of Mons. Ik»da^s voyage^ which has been communicated to me 
by the Bureau of Marine at Paris. Borda had given orders to 
Mons. Chastenest to sail round the island of Canary, who sailed 
accordingly with a strong north-east wind from Sardina to the 
Punta de PAldea. Having got round this point, however, he 
found himself all of a sudden involved in such a calm, that he 
required two days to reach the Punta Descojada, only about a 
league distant. He took four days more to double the Punta 
d^Arganeguiii, the southernmost part of the island. Then, on 
the following day, he advanced slowly to Cape Tanifet ; but no 
somier had he weathered this, than the northeast wind came 
against him with such violence that he was obliged to take in the 
greater part of the smls. Now, the line from Punta Aldea to 
Cape Tanifet lies as exactly at right angles to the direction of 
Qorth-east, as if arti6cia]ly laid down. 

Glass inv,estigates how far this interruption extends out to 
sea, and fixes it at from 20 to ^ leagues for Canary, 15 for 
Teneriffe, 10 for Gomera, and 30 for Palma. He asserts that 
he had visited and ascertained all these calm projections, and 
that they are very dangerous to ships, because the high waves 
break upon the quiet water of these unruffled spaces, as upon a 
shelving, shore, and occasion a very hazardous and foaming 
surf. These distances are so very considerable as to justify the 
belief that these winds do not proceed parallel to the earth, still 
less that they have their course downwards ; but that they as- 
cend gradually, or, what is the same, towards low latitudes oc- 
cupy greater spaces. It were scarcely accountable, on any 
other suppQsiuoa, why they should not sooner unite again be- 
hind the islands. 

Barometrical observations do indeed seem to indicate a parti- 
cular accumulation of the atmosphere over the Canary Islands ; 
atleast the appearances the barometer presents a^e, in this^re- 
spect, very desiring of attention, and more careful examination. 

From the 21st July till the 10th August, I daily observed 
the barometer at Las Pahnas in Grand Canary, and found it re- 
duced to the freezing pdint. 
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The mean of these is 28. ^".791, or adding, for SO feet above 
the sea, 28 indies 8'''.09 lines. 

This is very considerable, and is fully confirmed by the obser- 
vations of Don Francisco Esccdar, at Santa Cruz. The mean of 
the extremes, for three years, reduced to the freezing point, and 
to the level of the sea, is 28 inches 2'".441 lines. And if these 
monthly extremes be not fallacious, the pressure of the air in 
summer, when the north-^east and westerly winds are placed above 
each, appears, in fact, to be greater than in the winter months^ 
when the south-west alone prevails. For the mean of the four 
months. May, June, July and August, is 28 inches 3.173 lines. 
The mean height from September to April 28, 2.017 ; the diiSe- 
fence of which is 1.156 lines. 

How very different is this from the state of the barometer in 
countries at the equator ! How very different from what it is 
found to be in. En^and, Ireland and Norway ! Seven days^ ob- 
servations in May, at Puerto Orotava, gave the height of the 
biirometer, at the level of the sea, at 28**1.79. Seven days' ob- 
servations at the same place, in September and October, gave 
28°2.38. And, lastly, three days' at Lancerote, 28°8*8. 

When to this is added, that the naturalists who have ascend-^ 
ed the Peak with barometers, have never marked them low at 
the level of the sea, Lamanon 28°.8'", at Santa Cruz, Cordier 
even 28 inches, 5^^^6 at Puerto Orotava, on the 17th of April, 
(Journal de Physique, Ivii. 57.), a somewhat greater height o£ 
the atmosphere, over these islands, becomes almost probable. 

When the west wind of the upper regions descends obliquely 
in autumn, and thereby reaches the surface sooner in northern 
than in more southern parts, it must, long before it readi the 
latter, have completely interrupted the course of the north wind ; 
and hence it is, that, at this season, places particularly exposed 
to the trade wind are 'left in a perfect calm. Is the course of 
Ibcai winds prevented by the nature of the environs ? The heat 
being no longer carried off, will increase considerably, till again 
reduced, by regular winds. In this way I would explain the 
very singular, and, as I believe, unprecedented phaiomenon, 
that at Las Palmas in Grand Canary, the greatest heat does not 
occur in July or August, but in the middle of October ; and so 
singular is it, that, till September, the heat, as compared with 
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tlii#other islands, rises only slowly, but now ascends rapidly, and 
reaches such a height as is (Hily found in the warmest tropical 
climates. The fact is indisputably established, by the obserrap- 
tions of Dr Bandini de Gatti in Las Paln^as^ made for ten years, 
with good and properly placed thermometers, which he commu- 
nicated to me, and from ^diich I. have reckoned the decades for 
three years. It is to be regretted that M. Bandini observed only 
at midday, and thus the true mean temperature cannot be ob- 
tained. In orda*, however, to bring it in some respect near the 
truth, I have applied the difference between the mean and mid- 
day temperature^ as obtained from Don Frandsco^s obsaryaticMis, 
to those of Bandini ; the difference, however, must certainly be 
greater in Las Pi^mas. The result i« as follQws» 

Las PalmOS in Grand Canary, 
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Were we to form a curve from these data, it is at once^^- 
dent, that all the warmth, from the aid of August to the end of 
Novembor, will seem not to belong to it, but to flow from quite 
a distinct source. The opinion of the inhabitants fully coincides 
with the indications otthe instruments, that the heat in the mid- 
dle of summer is not to be compared witli that towards the mid- 
dle and the end of October. The products of nature also con- 
firm these results. Las Palmas has not been improperly named 
from the palm tree ; for there is, at this day, a Wood of date 
palms, extending along the vaUey, whose fruit ripens well; which, 
however, is not the case with the few scatta^ trees at Santa 
Cruz, or at Oratava, in Teneriffe. The Euphorbia balsamifera, 
which requires much heat, and which, at Oratava and Santa 
Cruz, scarcely appears above ground, is found in this neigh- 
bourhood, on heights of 800 feet ; and it is in no way ttnusual 
to see bushes of it from ten to twelve feet high. The Placoma 
pendula, very rare near Santa Cruz, grows equally large. A 
multitude of H^aist and West India trees also adorn the gardens 
of Canary, which are not seen in Teneriffe : Poinciana pulcher- 
rima, of extraordinary beauty and size ; Bixa orellana ; Tama- 
rind trees, as large as our limes, and a noble alley of large trees 
of the Carica papaya, surrounds the inner court of the Hospital 
of St Lazarus, which obviously succeed here better than the few 
found scattered on the north coast of Teneriffe. Wherefore this 
singular circumstance is well deserving the attention of those 
who inquire into the laws for the distribution of temperature at 
the earth^s surface, and the other meteorological phenomena 
therewith connected. 

Such irregularities and traces of local variation are not met 
with in the curve of Santa Cruz. Hence, I think, it may safe- 
ly be employed in the investigation of the decrease of heat in the 
various latitudes which lie in equal longitudes of temperature. 
I have, therefore, attempted to place several well ascertained 
curves over each other, which seem to admit of being referred 
to similar, or slightly modified laws, and inserted the observa- 
tions themselves in the accompanying table. It contains the 
temperatures of Cumana, Santa Cruz, Funchal, Kendal, in the 
north-west of England ; Sondmor, near Drontheim, in Norway ; 
and, lastly, several months, accurately ascertained from twelve 
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years obsarvations in 78^ of latitude ; for which we are indebted 
to the indefitigable, learned, and bold Greenland navigator 
William Sooresby of Whitby in Yorkshire. 

Havannah, on the contrary, and Cairo, form, on the table, 
twa curves, which belong to quite different meteorological longi- 
tudes, running paralld on each side of the Atlantic. The in- 
fluence of the winter is considerable aa both. In Havannah, 
just under the trqpic, the thermometer sinks in winter almost to 
the freezing point, at the level of the sea, (Hiunboldt). On the 
other hand, ibe summer in Cairo ascends so very considerably 
above that of the Canaries, which lie stiU farther south, that it 
is quite evident the decrease of temperature is not here subject 
to the same laws. 

Whai the above mentioned temperatiures of the Atlantic 
zone are calculated by the known formula of Mayer, according 
to which the temperatures decrease as the quadrant of the sine 
of latitude, multiplied by an arbitrary oo-effident, it will be found, 
that the respective results are by no means exact which Hum- 
boldt has already remarked in his excellent treatise on isothermal 
Hnes ; one of the richest sources for the meteorological know-' 
ledge of the earth'^s surface. (Mem. d'^Arcueil, iiL 481). But it 
results at once from such calculations, in what latitudes the tem- 
perature decreases more rapidly, and where more slowly, than 
is consistent with the frmdamental law ; and we are thereby led 
to investigate and ascertain the interfering and modifying fac 
tors. Thus, the mean temperatiu-e of the pole, as obtained from 
a comparison of the observations of Santa Cruz and at Kendal, 
is 4^9 of Heaumur, (2(^.98 Fahr.) that of the equator S8°.2 
(95^45 Fahr.) The first is not so far from the truth as the 
latter ; for Scoresby has shewn that the medium temperature of 
the polar sea is several degrees under the freezing point. He, 
indeed supposes the mean temperature of the 78th degree of lati^ 
tude to be 6°.7of Reaumurj(16^93 Fahr.); but this is probably too 
low, and rests on the untenable supposition that the polar curve 
would have a similar progression with that of Stockholm. But 
this place is too remote from the sea. It would be more cor- 
rect to suppose the curve similar to that of the Norwegian coast, 
and, were it determined by the data, furnished by M. Strom of 
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^drndr, the mean temperature would be 5^4 (19^S5 Fahr.) 
which may perhaps approach very near to that of the pole. 

From the observations at Kendal and Sondmor, on the con- 
trary, we obtain the mean temperature of 17^8 of Reaumur, 
(72^.05 Fahr.) for the equator, and + 0^6 (8S°.12 Fahr.) for 
the pole ; results which should be mutually at greater distances 
from each other. It is hence evident that the decrease of tem- 
perature in the Northern Atlantic is much less than the general 
rule requires. Some new principle of heat, modifying the re- 
sults, must here have interposed ; and what is that else than the 
upper equtttorial current, which, between America and Europe, 
descends to the surface of the ocean, and distributing its heat, 
mounts upwards towards the pole ! 
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On theWomhat of Flinders. By Dr Knox, F.R.S.E. M.W.S. 
Lecturer on Anatomy and Physiology, Fellow of the Royal 
College of Surgeons in Edinburgh, and Conservator of the 
Museum *. (Communicated by the Author,) 

I HE genus Phascolome was established by M. St Hilaire for 
the reception of certain animals brought from New Holland by 



* Head before the Wemerian Society 14th January 1826. 
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the French ships of diacov^, whidi e&Tumnavigated the worid 
during the rdgh of the late Emperor. Of two or more sped- 
mens, one was knded alive, so that M. St Hilaire had an op^ 
portunity of observing some of the habits of this very curious^ 
class of animals. His memoirs on the Qotural history of the 
Hiascolome will be found in an early number of the Annates de 
Museum ; the anatoknical descriptkms were drawn up by Baron 
Cuvier, and have been long submitted to the public in the 
*^ Anatomic ComparieT* 

The Regne Anknak of Baroo Cuvier notices certain other 
marsupial animals, somewhat resembling the Phasodome of St 
Hilaire, yet sufficiency different to constitute di&^ct genera : 
these are, the Koala, the Phalanger, and the Petameles. Of these, 
the first, or Koala, se^ns to have been established by naturalists 
without sufficient authority. It resembles, it is true, very close- 
ly the animal I am about to describe, under the name of the 
Wombat of Flinders ; but we shall afterwards find, that, if the 
character given in the Regne Animale be correct, they cannot 
be considered as belongmg to the same species. 

But previous to the arrival of Peron and his associates in 
Europe, and consequently to the description and dissection of 
M. St Hilaire and the Baron Cuvier, Mr Bass, a British sur- 
geon, companion of the great but unfortunate Flinders, had 
discovered and described, under the name of Wombai, an ani- 
mal of Australia, differing essentially from the Phascolome, 
and even in certain respects from the Koala, so as evidently to 
constitute a distinct species. A certain degree of vagueness^ 
however^ in the observations of Captain Flinders and of Mr 
Bass (who at the time were deeply interested in more important 
discoveries), led Baron Cuvier to suppose that there might exist 
some error, — some erroneous ccnnbination of two different de- 
scriptions ; and, consequently, that the Wombat described by 
Captain Flinders might not have a real and distinct existence ; 
but, should this not be the case, he observes, the animal de- 
scribed by Bass and Flinders would form a mbgemis apart^ and 
ou^t to be arranged with or near the Perameles. 

Illiger, whose acuteness in the classification of objects apper- 
taining to natural history was avowedly great, suspected this 
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Wombaii described by Mr Bass, to differ from the Phascdtbme 
of Feron, and he gave to it the name of AmbhtiSf the bestow- 
ing of new names being with him, as with many naturalists of the 
present day, an object of much greater importance than the dis^ 
oovery of new species. 

I am not acquainted witii all the sources whence M. lUiger 
may have derived his information, relative to this species of ani- 
mal, — ^probably from the voyage of Collins, — ^firom a very im- 
perfect notice on the subject contained in the Mem. de TAcade- 
mie Imperiale des Sciences de St Petersbourg, t. i. p. 444. — 
and from the very excellent compilation of M. Desmarest. 

The Wombat of Bass is distinctiy enough described by that 
bold navigator, with tiie exception of the teeth. He says *, tiiat 
*^ the opening of the mouth is small : it contains five long grass- 
cutting teeth in the fix>nt of each jaw, like those of the kanga- 
roo; within them is a vacancy for an inch or more ; then ap- 
pear two small canine teeth, of equal height with and so much 
similar to eight molares, situated behind, as scarcely to be dis- 
tinguishable from them. The whde number in both jaws 
amount to twenty-four.^ It is not improbable that this account 
of the teeth may prove incorrect. Notwitiistanding, I am in- 
clined, from various circumstances, to view the Wombat de- 
scribed by Mr Bass as different from that I have called the 
Wombat of Flinders, of the natural history of which I shall 
now offer a brief history to the Society. 

It is far from being improbable, that the animal described by 
Captain Flinders was really the Phascolome of naturalists ; for 
that great navigator says, in the Introduction to his *^ Voyage 
to Terra Australis,^ that there are two sorts c^ species of the 
Wombat, one inhabiting the islands, which burrows like the 
badger, and does not quit its retreat till dark : another species 
of this animal has been discovered in New South Wales, which 
lives in the tops of trees, and in manners bears much resemblance 
to the sloth.^ 

Whether I am right in supposing that the description ^ven 
more in detail by Mr Bass, really applies to the Phascolome of 

* CoUins's New South WaleU) voL iL p. Id5. 
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St Hilaire, or to the animal, the skeleton of which is now \xiott 
us, and which we ^lall call the Wombat of Flinders, is perhaps 
a matter of little moment, since both species are undoubtedly 
alluded to in the writings of Flinders. 

In June 1808, Sir £. Home published in the Philosophical 
Transactions ^^ an account of some peculiarities in the anatomi- 
cal structure of the Wombat,'' which contains many very var- 
luable and original observations, and, as we shall presently find, 
is the only account of the internal anatomy of the Wombat that 
has as yet been submitted to the public. To explain this as- 
sertion, it will be necessary to premise the circumstances whidi 
led to the discovery, that the Wombai of Flinders *, and the 
Phascolome of Peron, however they might appertain to the same 
genus, do yet constitute two distinct species. 

Sir Thomas Brisbane, (xovemor*Greneral of Australasia, ha- 
ving transmitted to this country a specimen of an animal much 
resembling the Wombat, an opportunity was thus <^ered me of 
dissecting this animal ; and here I may be permitted to state, 
that, on this, as on all other occasions, my pursuits in compara- 
tive anatomy have been forwarded to the utmost by PrdSessor 
Jameson, to whose kindness I owe the success I have experienced 
in anatomical investigation. 

The first step I took before proceeding to the dissection of 
the species of Wombat put at my disposal, was the ooniparing 
of the external characters, in as f^r as they could be made out, 
with the descriptions of Cuvier and of Desmarest. The result 
of this comparison was, that the animal under examination dif- 
fered essentially from the Phascolome of Pax>n, with which it 
had been confounded by anatomists and naturalists of high re- 
putation. Nor could it be made to agree with another genus, 
the Koaia (Cuv.) a marsupial animal described briefly in the 
" Regne Animale •(•.'" 

Let us now proceed to examine the sources whence those er- 
rors have arisen, by means of which the internal anatomy of the 

* Called so by me in honour of that truly great man. 

t The engraving of the Koala, as given in the 4th volume of the Regne 
Animaie, has no resemblance in form to the animal dissected by me. 
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Wombat of Flinders has been thought applicable to thel^a- 
soolbme of St Hilaire ; that is, to an animal of a very different 
nature, and belonging to a distinct genus, and endeavour, a« 
far as the very limited opportunities as yet pcomiit, to rectify 
them, 

t 

The only account hitherto published of the animal to 
^hich I have given the name of the Wombat of Flinders^ is 
that by Sir E. Home, already quoted. This great anatomist 
has described some of the habits of the animal (for it was 
brought to him dlive by Mr Brown), and several peculiarities 
in its internal structure ; but, by an error inexphcable to me, 
he fancied that the Wombat he described was the same as the 
Phascolome of Peron, the internal anatomy of which had al- 
ready been accurately given by the Baron Cuvier ; and this has 
led to a confusion which can scarcely be imagined, but by those 
who may have had to unravel the anatomy of two distinct spe- 
cies of animals, given partially by different observers, who both 
ffincied they were describing one and the same animal. 

The external form of the Wombat, observes Sir E. Home, 
has been described by M. Geoffroy in the £d volume of the 
Armales du Museum^ and several parts of its internal structure 
h^ve been taken notice of by M. Cuvier in his Lemons d'An^Oo- 
mie Comparie i but in order to shew, that to suppose this is a 
great error, and to prove satisfactorily to the Society, that the 
great French anatomist never dissected an individual of the spe- 
cies which Sir EL. Home speaks of in the memoir alluded to, 
I have only to call the attention of the Society to the following 
circumstances : 

The Phascolome of Peron, Cuvier, and St Hilaire, has two 
long incisive teeth in each jaw ; ten molar teeth, but no canine 
teedi. The Wombat of Flinders has, on the contrary, six in- 
cisive, two canine, and ten molar. 

The peculiarities which Sir E. Home supposes to have es- 
caped the observation of MM. Cuvier and St Hilaire, are three 
in number, and they comprise all the observations which Sir E. 
Home has thought fit to offer on the subject. 
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1. There is no patella. 2. The stomach of the Womhat re- 
sembles that of the beaver, — a remarkable gland or assemblage 
of glands, resembling the glandular crop in birds, being found 
in the smaller curvature of the stomach, but nearer the cardiac 
than the pyloric orifice. 3. The prostate gland exists, and is 
very distinct. 

Nowy I am not surprised that these peculiarities should have 
escaped the French anatomists and naturalists ; for it may easi- 
ly be shewn from their own writings, that, notwithstanding the 
assertions of Sir E. Home, they never saw the Wombat of 
Flinders, which in the above account he has partially described ; 
they described the Phascolome, and not the Wombat. 

Having verified in the specimen before me the peculiarities 
just spoken of, and ascertained the cause of error, I became 
anxious to add as many new facts ' as possible to the three dis- 
covered by Sir E. Home ; but the specimen was not a little 
unfavourable for anatomical investigation. 

Feet. In. 
The total length of the animal is - «. • 1 U 

Length of the small intestines, firom the pylorus to their ter- 
mination in the large intestines, - - • 7 8 
Length of the large ditto (caecum not included), - 10 8 
Ijength of the caecum, - - - - • 6 6 

We have seen that the Phascolome or Wombat of Peron has 
a short and wide caecum, and an appendix vermiformis ; the 
ccecwm of the Wombat of Flmders is SJeet 5 inches long, ta-^ 
pering grcuitiaUy to a point ; there is not a vestige (^cm appen- 
dix vermifbrmis. The toes of the anterior extremities are di- 
vided into two groups, the thumb and index constituting one, 
and the remaining three toes the other. The great toe of the 
posterior extremity is really a very strong and opposable thumb ; 
the two adjoining toes are very weak, and united to the inser- 
tion of the nail. I presume that it will now scarcely be believed 
by any one that these animals belong to the same species. 

The Wombat of Flinders constitutes the link connecting the 
Marsupial animals with the Rodentia. It must precede that of 
Peron in a systematic arrangement, if we regard the nature of 
the teeth ; but the intimate form and structure of its intestinal 
canal places it in the closest relation with the Beaver, and with 
the class Rodentia. 
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II. 

The natives of New Holland pve the name of Wombat or 
Womback to several f»iiTn^« which seem to difiFer essentially 
from each other, and to omstitute distinct fpecies, of which 
some inhabit the mountains, and others the islands. They use, 
therefore, the term Wombat g^ierically, and they add to it other 
terms, expressive, I presume, of some particular quality, or 
Gonveykkg a notion of species as distinct from genus. It is in 
this way that they seem to use the term Koala, which very er- 
roneously has been employed to designate a particular genus of 
an animal distinct from the Wombat, and entitled to precede it 
in systems of natural history. As it might be asserted, that, 
under the head Koala, the animal I have described as the Wom- 
bat of Flinders, is sufficiently characterised, and, if not identical 
therewith, must be merely a variety of the Koala, as it has been 
termed, I shall here offer my objections to such an inference. 

It is probable that European writers became first acquainted 
with the term Koala through the medium of a communication 
transmitted by Colonel Paterson, Lieutenant-Governor of New 
South Wales, to Sir E. Home, nearly twenty years ago. Co- 
lonel Paterson observes, that the species of Wombat which the 
natives call the Koala Wombat, inhabits the forest of New Hol- 
land, about fifty or sixty miles to the south-west of Port Jack- 
son, and was first' broughi to Port Jackson m August 1803. 
From this time, the term Koala came to be considered as a dis- 
tinct genus, and we find it figuring in systems of natural hick 
toiy as a subdivision of the marsupial animals. The distinct and 
precise manner in which Baron Cuvier notices the Koala,^ would 
lead one to suppose that he had- examined a specimen ; for he has 
not only given the generic character of the animal, but also an 
engraving, which bears but little resemblance to the Wom^ 
bat of Flinders. The characters of the Koala, as given in the 
R^ne Animal, are, two long incisive teeth in the lower jaw, 
without any canine teeth, and in the upper jaw two long mci" 
sive teeth, with some smaller ones at the sides, aUd two smaller 
canine. He moreover adds, that the posterior extremities wants 
the thumb. On the other hand, the excellent naturalist M. Des- 
marest describes the Koala as having, incisiv, ^,Jimsses canines 
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|5|, molaires*iEi. A little farther on, he says, that there are 
four small teeth intermediate between the indsives and the up- 
per molar teeth ; and he asserts, contrary to the statement of 
Baron Cuvier, that the thumb on the posterior (extremities is 
very large. M. De Blainville, whose extreme accuracy as an 
anatomist and naturalist I am well acquainted with, gives a 
third description, differing considerably from the two already 
spoken of. 

With these conflicting statements before us,'! may venture to 
question the existence of the Koala, as now described in books of 
history, however nearly it may seem to approach the animal called 
by me the Wombat of Flinders. Perhaps it may be permitted 
me to propose the abolition of the term Koalas and restore the 
names employed by the natives of New Holland. The dassifi* 
cation, th«i, of these very extraordinary animals would be as 
follows * : 

Genus WOMBAT. 

Phascolarctos of De Blainville.— Koala, Cuv. -f- 

Charact. — Incisiv. |-. Canin. ^. Molar. |^, = ^. 

The two upper middle incisives much longer than the others ; 
the lower incis. like those of the kangaroo. 

Ears large and pointed, . with the conch directed forward. 
Pive-toed; toes of the anterior extremity divided into two 
groups ; thumb and index, and the other three together. Thumb 
on the posterior extremities large, separated^without any nail ; 
the two following toes smaller^ and re-united as far as the nails. 

I. Sp. Wombat of Flinders. 

Phascolarctos of De Blainville. — Koala of Cu vier and Desmarest. 

For the anattNny and natural history, see Sir E. Home in 
PhU. Trans. 1808, and the foregoing paper. 

* The arrangement here proposed is nearly the same as that employed by 
M. Besmarest in his ^ Tableau methodique des Mammiferes," published in 1804. 
He describes the Wambai as having 6 indsors in each jaw, two canine, and 
16 molar teeth ; the only species being the Wombatus faaaor, I am not at all 
certain to what animal the above description is applicable, if not to some spe- 
cies of the Wombat entirely unknown to me. 

•f Baron Cuvier has not given any authority for the establishment of the 
Koala as a distinct genus. 
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II. Phascolome (Geoff,) 

Wombat of Bass. — Didelphis, Shaw. — Phascolome, St Hilaire, 
Cuvier. 

For the anatomy and natural history, see Anatomie Comparie^ 
and the Annates du Museum, 



On an Air-Pump wUhofui Artificial Valves. By Wili^xam 
Ritchie, A* M., Rector of Tain Academy. (Communicated 
by the Author.) 

i N the common construction of the air-pump, the valves are 
very liable to be deranged, the repairing of which is attended 
with much trouble and expence. In the following construction 
no such derangement can possibly take place, which must of it- 
self give this air-pump a decided advantage. 

The machine consists of a barrel shut at the lower end, and 
having a small aperture at C, forming a free communication 
with the receiver, F. (Plate 1. fig. 8.) The piston D is solid, and 
stuffed in the usual way. The piston rod works in a small stuf- 
. fing box at A, so as to render it completely air-tight. There is 
a small aperture at £ in the top of the barrel, to allow the air to 
make its escape, when the piston is raised. This air-pump may 
be worked in the usual way, or by the method of continued mo- 
laon. In commencing the exhaustion of the receiver, the piston 
is supposed to be below the small aperture at C. The piston is 
then raised, and the air which occupied the barrel is forced out 
through the aperture at E. The point of one of the fingers is 
Applied to the perforation, in the same manner as in playing the 
Grerman flute. The air easily passes by the finger, which, when 
the piston begins to descend, shuts the opening, and completely 
prevents the entrance of the external air. The piston is again 
forced down below the opening C, the air in the receiver rushes 
into the barrel, and is again expelled by the ascending pistoii. 

Since the air in the receiver has no valve to opeti by its elas^ * 

ticity, it is obvious that there is no limit to the degree of exhausr 

tion, as in the common cpnstruction. 

1 
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Table exhibiting the Highest and Lowest Degrees of Tempera- 
ture, with the State of the Weather^ of New Brunswick in 
North America^ as observed on the coasts and ctt a distance 
of ohout fifty mUes from the sea^ from October 1. 1818 to 
September 80. 1820. By Alexander Boyle, M. D. Fel- 
low of the Royal College of Physicians of Edinburgh, and 
Surgeon ta his Majesty's Forces. Communicated by Dr 
Duncan Jwn. 



Statkm and Dates. 



18ia 



Oct. 
Nov. 



Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 



Dec. 
1819. 

Mar J Inland, 
^^' \ Ciast, 
April, Coast, 



Tharnwin. 



Max, 



May, 

June, 

July, 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1820. 
Jan. 

Feb. 

Mar. 



Coast, 

Coast, 

Coast, 

Coast, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 



April, 
May, 

July, 



Aug- 
Sept. 



Inland, 

Coast, 

Inland, 

Coast, 

Inland, 

Coast, 



67 
65 
62 
60 
60 
45 

46 
50 
48 
4b 



Hin. 



25 
30 
14 

20 

— 16 

— 18 

— 18 
32 

— 14 



33 

50 1— 
32. 



Winds. 



70 
80 
86 
84 
82 
82 
83 
76 
55 
70 
44 
60 

65 
40 
70 
50 
74 
54 
74 
64 
78 
70 
98 
75 
99 
84 
94 
82 
92 
78 



4 
15 



W. NW. E. SE. 

WS. 

N. W. E. NE. 

SW. W. 

NW. SE. NE. 

N. NW. 

N. W. 

S. SW. 
NW. SE. 

s. 

NW. NE. S. 
N. NW. NE. 
Very variable. 

Do. 
S. SW. NW. 
SW. w. 
N. E. 8. 
S.W. E. 
NW. W. E. SE. 
SW. W. NW. 
S.SW.SE.E.NW 
N. NW. SE.- 
NW. W. S. SE. 
W. N. W. 

— 5NNW. NE. 

— 17 W. NW. 

— 19 NW. NNE. 

— 15 W. NW. NE. 

— 5 NNE. 

— 3NW. NE. 

12 E. SE. NW. W. 

32 W. SW. * 

27 NE. SE. S. SW. 

40 SE. W. 

32 S. SE. N. SW. 

48 SW. S. 

44 S. SW. 

50 SW. S. 

44 W. S. SW. 

45 W. S. SE. 

31 W. SW. NW. 
32, SW. S. NE. 



Weather. 



10 
25 
54 
70 
65 
60 
20 
40 
10 
28 



6 
5 



> Fine, frost towards end. 

Cloudy, showers, snow. 

Fine, serene sky. 

Clear, snow. 

Clear, much snow, hi^ wind. 

Clear, fine, snow* 

Mild, fog, rain, no snow, unusuaL 

Clear, much snow. 

Much fog, rain, mild, snow gone. 

Clear, much snow. 

H^h wind, dear, much snow. 

Mud by day, and frost at night. 

Mild, rain, fog. 

Fog, clear towards end. < 

Fine, dry. 

Sultry, cloudy, showers. 

Cloudy, rain,, thunder. 

Fine, sultry, snow towards end. 

Much rain, cloudy, frost. 

Much rain, snow, clear, frost. 

Much rain, dry, and pleasant. 

Rain, sleet &finowevery dlay,mild 

Pleasant. 



Clear, much snow. 

Clear, snow. 

Clear, mild towards end. 

Clear, cloudy, snow. 

Much snow, rain, high wind. 

Clear, much snow. 

Fine. 

Dry, serene. 

Mild, rain and fog, frost. 

Fog, rain. 

Heavy rain, thunder* 

Fine, cloudy. 

Very fine, showers, thunder. 

Serene, dry. 

Diy, dews «t night. 

Fine, rain, high wind. 

Fine, dew, fog, frost. 

Dry, serene, ftg. 
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Notices, regarding Fiery Meteors seen during the Day. By 
J. H. Sebees, Sub-prefect of Embnm *. 

Jl BOFES80E Haxst££N rdates, that while he was observing 
the polar star, on the 13th August 18S5, at a quarter past 11 
in the morning, he saw, passing in the field of his telescope, a 
luminous point, the light of which was brighter than that of 
the star. Its apparent motion was upwards, it was slow and 
somewhat sinuous. He imagined it to be a falling star. 

Mr Dick of Perth, in the Edinburgh Philosophical Journal, 
is of opinion, that the phenomenon observed by Professor Han- 
steen, was not a falling star, but some bird placed at a great dis- 
tance, the convex surface of which reflected the solar light in 
the direction of the axis of the telescope. Without denying that ' 
the light reflected very obliquely from the feath^s of a bird^ is 
capable of producing an efiect similar to that described by Pro- 
fessor Hansteen, I am yet of opinion that the explanation ought 
not to be generalized. While observing the sun at the repeat- 
ing circle, I have frequently perceived, even through the colour- 
ed glass adapted to the eye-piece, large luminous points, which 
traversed the field of the telescope. They appeared too well de- 
fined not to admit them to be distant, and subtended too large 
angles to imagine them birds. I have sometimes thought that 
these points shewed themselves more frequently at the periods of 
the year when great quantities of spiders^ webs are carried by 
the winds into our atmosphere. The phenomenon certainly merits 
investigation. Why, in fact, should there not be falling stars 
during the day as well as at night ? Who can affirm, if these me- 
teors are produced on the extreme limits of our atmosphere, that 
the presence of the sim does not favour their formation '^ I leave 
to the reader to decide if there be not some analogy between the 
phenomena of which we speak^ and that described, in a letter ad- 
dressed to the President of the Academy of Sciences, by the sub- 
prefect of Embrun, dated the 5th October 1820. 

** Chance has made me the spectator of a phenomaion which I 
hnagine to be new, and which I have deemed interesting for na^ 
tural philosophy and astronomy. Under this twofold relation, 

I have been induced to make it known to you. The following, 

— ^^— ^^— ^— -^— ^— ^^^^— ^— .^^-^^^^— ^^^^^^— — , - - ^ ,. 

* From the Armales de CMnUe, October 1825. 
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Mr President, k the fact sudi as I have seeb it : On the 7th of 
last month, about a quarter after four in the evening, aft^ hav- 
ing, with all other people, observed the eclipse of the sun, I 
to^ a fancy to have a walk in die fields. On crossing the town, 
I saw at first, in one of its public places, a pretty numerous 
group of individuals of every age and sex, who had tiieir eyes 
fixed in the direction of the sun. Among this group, I remark- 
ed only a young student of law, nanved Cezanne, but still pre- 
occupied ^th the ecKpae; I passed without remarking that, in 
the positian in. which this young man was, as well as the persons 
who were with Mm, diey could not perceive the sun, which left me 
in the belidf that they were all looking at the edipse, as I had 
myself been doing. 

Further on I met another gtoup, having theh* eyes, in like man* 
ner, turned towards the sun ; but as, at this time, I noticed that 
the individuals, composing this group, were in a street, and com- 
pletely in the shade, I uhda^todd that they w^e looking at 
aomething else than the occultation of the sun, and then it came 
into my head to question the Sieur Thomme, a veterinary artist, 
who was among them, in order to know from him the object jdiat 
fixed his attention. He replied to me, ^^ We are looking at the 
stars which are detaching themselves from the sun.'' ** What say 
you ?7 " Yes, sir ; but look yourself, that will be the shortest way.'' 
I looked, and saw, m fact, not stars, but balls of fire, of a dia- 
meter equal to th^t of the largest ^itars, which ware projected, 
in various directions, from the uj^r hanisphere of the sun, with 
an incalculable velocity, and although diis velocity of projection 
appeared the same in all, yet they did not all attain the same 
dista&oe. 

These ^bes were projected at unequal and pretty short in-' 
tervabr Several were often projected at once, but always di- 
verging fr^m' one another. Some of them described a right line, 
and were extinguished in the distance; some described a para- 
bolic line^ and were in like manner extinguished ; others again, 
after having removed to a certain distance in a direct liile, re- 
trograded upon the same line, and seemed to enter still luminous 
into the sun's disc The ground of this magnificent pkture was 
a sky-blue, somewhat tinged with brown. 

This, Mr President, is what I saw, and what I attest, as well 

h2 
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aa a very great number of other people of the town, who would 
attest.it if required. I forgot to mention, that, at the moment 
of my observation, I was placed at the comer of a house which 
prevented me from seeing the sun, and that my visual ray, pas- 
sing by the roof of the house, terminated at a point not far dis- 
tant from the edge of the planet The eclipse was then on its 
decline. 

You will easily comprehend what must have been my astonish- 
ment at the sight of so majestic and imposing a spectacle, and 
one so new to me. It will suffice to say, that it was impossible 
for me to keep my eyes off it until it ceased, which happened 
gradually in proportion as the eclipse wore off, and the solar 
rays resumed their ordinary lustre. The same happened to the 
persons present. One of them added, at the moment when I 
left the group, that ^' the sun projected most stars at the time 
when he was palest ;^ ^^ le soleil lancait plus d^etoiles, alors qu^il 
etait plus pale.*" These were his words. 

Having recovered from the astonishment into which I was 
thrown by this wonderful pheDomenon, I inquired of the two 
deserving individuals whom I had distinguished in the two^ 
groups of spectators spoken off, how they had been led to no- 
tice the phenomenon. The Sieur Thomme replied, that, on 
coming from his stable, a woman cried out, '^ Come here, M. 
Thomm6, come. and see the flames of fire that are issuing from 
the sun.^ That, at this invitation, having approached, he saw, 
for the first time in his life, what. he had put me in a condition 
of seeing myself ; and the young Cezanne told me, it was chil- 
dren of ten or twelve years of age that had noticed it first, and 
who, wondering at the sight, called out, ^^ Come and see, come 
and see now !^ and that thus was formed the group by which 
I had passed a little after ; that he had said nothing to me, be^ 
cause he had conjectured that the phenomenon, which at that 
moment excited his admiration, must have been known to me. 
I have the honour, &c. J. H. Sebbes. 

P. 4$^.-— Since this letter was written, I have learnt from M. 
Four^, Engineer of Bridges and Highways, of this residence, 
that this public functionary also had occasion to observe the phe- 
nomenon, which he will attest if required.*" 
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Picture of Vegetation on the Surface of the Globe. 

jL he Creator of the universe has not confined himself to deco- 
rating our world with all the luxury of a brilliant vegetation ; he 
has varied it in every locality ; diversified its forms to infinity 
in their general arrangement, in their comparaUve nze, in the 
correspondence or contrast of all their parts. Elegance of form, 
richness of colouring, delicacy of perfume, are the sedudng cha- 
racters under which those varied and numerous flowers, the 
lovely children of spring, disclose themselves to the eyes of man. 
What, then, is that Omnipotence which covers the barren rock 
with vegetation, peoples deserts, carries vegetation to the very 
bottom of rivers, and even to the depths of the sea ? What 
sublime pencil has designed these rich decorations of the abode 
of man ? Who could refuse to own in this the invisible hand of 
the Creator? 

All are admitted to the enjoyment of this spectacle ; but it is 
he only who has been enlightened by observation that can enjoy 
it to its full extent, or comprehend its beautiful order. In the 
midst of apparent confusion, he will perceive that plants have 
not been thrown at random over the surface of the globe, but 
that each has its peculiar place, that it could not be in any other, 
that the beauty and variety of the landscape would disappear 
were each portion of it not covered with its own peculiar orna- 
ments ; that the jdants of the shores would be misplaced upon 
the heights, while those of the mountains, descending frbm the 
icy summit of their vast amphitheatre, would no longer produce 
the same effect in our level plains ; that they would lose their 
native graces, as well as the delicacy of their perfumes, or the 
variety of their colours, as has happened to the greater number 
of such of them as have been rendered objects of cultivation. 
How inferior the interest which the most brilliant flowers of our 
parterres excite, compared with that which they would inspire, 
were we to meet with them in their native abode ? Nor are the 
systematic order, and the air of finery which we give them, in 
any degree equivalent to the loveliness of that disorder which 
reigns in their distribution in the midst of the fields, scattered 
in the woods, or dispersed among the meadows. 

In reality, vegetation is not equally brilliant throughout 
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With regard to the place which she has to embellish, she as- 
sumes the character of adaptation which associates best witl^ die 
.aspect of the locality. Gay and smiling upon the bank»^of 
streams, iri^gamtand graceful in the valleys, iich and majestic in 
the great plains^ she is ho longer the -same when she lOounts the 
burning rock,: or ^faen she struggles upon the Alps t^th the 
snow and ioe. Thus, in jthis admirable distribution of Vegetables 
upoa.the surface of the earth, no place has been forgotten ; tM 
its parts^ if we except the sand of the desert, have been invested 
with the clothing which best i»iits them, ll^w^ity, thirty leagues, 
or more, of piain^ in the same country, and with the sanie ex- 
po6ure> would' produce throughout nearly the same vegetables; 
but if dii« plain be intersected by forests, furrowed by Valleys, 
bristled by rocks. and mountains, watered by springs; if the soil 
is variable, , if it is humid or dry, composed of peat, or of a 
chalky nature, the mass of vegetation will equally vary with 
each change of situation and of temperature. 

If the localities of the same country present very different 
plants, this effect is still mote striking, in proportion as we ad- 
vance from south to. north, from east to ^est, and especially 
when we pass from one continent to another ; whether we tra- 
verse the. burning regions of Africa, the vast countries of Asia, 
or the numerous islands of America. In the greater number of 
these countries, the vegietaiion is so abundant, so varied in its 
form^, so different from that with which we are acquainted, that 
often. we could scarcely ^ve credit to travellers, were i)ot their 
relations confirmed by the possession of the objects of which they 
speak ; although, in our possession, they' £Lre isolated, mutilated, 
and altered. It is in their native place- that we must observe 
them, to form an idea of the richness and of the beautiful order 
which nature has' established, in all her productions. Let us 
listen, upon this subject, to one of bur most celebrated travellers 
Baron Humboldt. 

" It is^'* says he, in his Tableaux de la Nature^ " under the 
ardent sun of the torrid zone, that the most majestic forms of 
vegetation are developed. In place of those lichens aind thick 
mosses, whi^h, amid the hoarfrosts of the north', invest the bark 
of trees; beneath the tropics, on the contrary, the odorous z^o- 
jfif/fe, and the c^mbidid, animate the trunk oiF the acagou (ana- 
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cmn&um} and gigantic fig. The fresh yerdure of the leaves of 
the poihos oontrasts with the flowers of the orchideae, so yaried 
in their colours; the bauhinese, the climbing grenadillse, and 
baniateriae, with gold yellow flowers, interlace themselves around 
the trunks of the trees of the forests ; delicate flowers spring from 
the roots of the theobromOy as well as ftom the thick and rough 
bark of the calabash-tree (crescetUia) and gustavia. Amid this 
abundance of flowers and fruits, this richness of yegetaticm^ and 
this confusion of climbing plants, the naturalbt is often at a loss 
to determine to what stem the leaves and flowers belong. A 
single tree, adorned with paullinm, btgnonice^ and dendrobu^ 
forms a group of vegetables, which, if separated from one an- 
other, would cover a considerable space. 

'' In the torrid zone, the plants are more abundant in juices, 
of a fresher verdure, and clothed with larger and more shining 
leaves, than in die northern.climates. The vegetables whidi 
live in society, and which render the plains of Europe so mono- 
tonous, are almost entirely wanting in the equaUnrial r^ons. 
Trees, twice the h^ht of oiur oaks, are clothed with flowers as 
large and beautiful as our Ulies. On the umbrageous banks c£ 
the river of Madaiena, in South America, we find a climbii^ 
aristolocfaia (A. cordiflora, Kunth), whose flowers are four feet 
in circumference. 

*^ The prodigious height to which, under the trc^ics, not only 
isolated mountains, but- even entire countries rise, and the cold 
temperature of this elevation,, procure for the inhabitants of the 
torrid zone, an extraordinary spectacle. Besides the groups of 
palms and bananas, they have also around them vegetable forms 
which seem to bel(»ig only to the re^ons of the north. Cy* 
presses, figs, and oaks, barberries and alders, which approach very 
near to ours^ cover the mountainous districts of the south of 
Mexico, as well as the chain of the Andes, under the equator. 

*^ In these regions, nature permits man to see, without leaving 
his native soil, all the forms of vegetables diffused over the sur- 
face of the earth ; and the vault of Heaven, uncurtained as it 
were from one pole to the other, does not conceal from his view 
a single one of those resplendent oiiis with which it is studded. 
These natural ei^oyments, and a multitude of others, are denied 
to the northern nations. Many constellations, and many formi; 
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oS vegetables, espedally the more beaiidful, tliose of the palms 
and bananas, the arborescent gramineaeand ferns, as well as the 
mimosas, the foliage of which is so delicately divided, remain 
for ever unknown to them. The sickly individuals which o«ir 
hot-houses contain, can present but a feeble image of the majes- 
ty of vegetation in the torrid zone. 

^^ He who oan embrace the whole of nature at one glance, with- 
out dwelling upon local phenomena, sees how, from the. pole to 
the equator, in proportion as the vivifying heat increases, orga- 
nic power and life also increase in a corresponding degree ; but 
in the course of this increase, particular beauUes are reserved 
for each eone ; for the tropical climates, the diversity of forms 
and pre-eminent size of vegetables ; for the climates of the nortb> 
the pleasing prospect of meadows, and the periodical revelling of 
nature upon the return of the iSrst breezes of spring. Besides 
the advantages which are peculiar to it, each zone has also a 
character of its own. If, in every organized individual, we re- 
cognize a determinate physiognomy, in like manner we can dis- 
Unguish a certain natural physiognomy,, which belongs exdur 
sively to each zone. ; Similar species of plants, such as pines and 
oaks, equally crown the mountains of Sweden and those of the 
most southern part of Mexico ; and yet, notwithstanding this 
correspondence of forms, and this similarity of partial outlines, 
the general picture of these countries presents an entirely diffe- 
rent character. 

^' The size and the development of organs in plants, depend 
upon the climate which favours them. In the impossibility of 
presenting a complete picture of the plants of America, we shall 
venture to trace the characters of the most prominent groups, 
commencing with the palms. They have, of all vegetables, the 
loftiest and most noble form, and to it the prize of beauty has 
been adjudged by all. Their tall, slender, and channelled 
stems, sometimes furnished with prickles, are ternunated by a 
shining foliage, which is sometimes pinnate, and sometimes 
fan-shaped. Their smooth trunk often attains a height of 
124 feet. The rize and beauty of palms diminish in proportion 
as they retire from the equator to approach the temperate zones. 
A striking character, and one which very agreeably varies its 
aspect, is the . direction of the leaves. The very dense leaflets 
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of the date and cocoa -trees, produce beautifid reflectioBs of light 
item the upper surface of the leaves, of a brighter green in the 
ooooa, duller, and, as it were, mitigled with grey in the date. 
What difference of aspect between the pendent leaves of the 
badra palm of the Orinoco^ even between those of the date or 
the cocoa, and the branches of the jagna and pirigaoj which 
point toward the heaven. Nature has been prodigal of her beauties 
to the Jagna palm, which crowns the granitic rocks of the cata- 
racts of Ahsres and Ma^pures. Their slender and smooth stems 
attain a height of 160 or 170 feet; so that, according to the ex- 
pression of Bemardin de Saint Pierre, they rise in the form of a 
portico above the f(H*ests. Their aerial cyme contrasts in a sur- 
prising manner with the dense foliage of the ceiba trees, with 
the forests of laurels and melastomata which surround it. In 
the palms with palmated leaves, the tufted foliage is often |daced 
upon a bed of withered leaves, which gives to these vegetables a 
melancholy character. 

^^ In all parts of the world, the form of the palms is associated 
with that of the bananas. Their stem less elevated, but more 
succulent, is almost herbaceous, and crowried with leaves of a 
thin and loose structure, with nerves delicate and shining like 
sUk. The groves of bananas are the ornaments of the humid 
districts. From their fruit is derived the subsistence of all the in- 
habitants of the tropics ; they have accompanied man from the 
infancy of civilization. If the vast and monotonous fields which 
are covered by the cereal plants, diffused by cultivation in the 
northern countries of the earth, afford little embellishment to the 
9speci of nature, the inhabitant of the tropics, on the contrary, 
in establishing himself, multiplies, by bis banana jdantations, one. 
of the most noble and magnificent of the forms of vegetation. 

^' The delicately pinnated leaves of the mimos€By acacia^ gledU^ 
suBy tamarinday &c., have a form which the vegetables peculi- 
arly affect between the tropics. It occurs, however, beyond th^ 
limits of the torrid zone; for these plants are not wanting in the 
United States of. Amaica, where vegetation is more varied and 
more vigorous than in Europe, although in a similar latitude. 
The deep Uue of the sky of the torrid, zone, as percdved 
through their delicately pinnated foliage, has an extremdy pic- 
turesque effect. 
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*^ ThecacHises Bxe almost exdusivdj' peculiar to AmeaacA. 
Their form is sometimes sf^rical, sometimes articulate ; some-. 
times it rises like the pipes of an i»*gaii, into long channelled co- 
himns. This group forms in its exterior the most. striking coii. 
tmst with that of the liliaoese and bananas ; it bdon^ to those 
plants which Bemardin de St Pierre has so ht^pily named 0ie 
YegeiaMe Springs of the Desert In thepardled plainis cS. 
South America, the animals, tom^nted by thirst, look out for 
die mehcadus, a spherical pbmt, half concealed in the jsand, en- 
veloped in formidable prickles, and whose interior abounds in 
refreshing juices. The stems of the columnar cactus rise to the 
height of thirty feet, and form a sort of candelabra; their phy- 
siogncsny has a striking affinity to that of some African Sn* 
phorl»8e. 

^^ While the cactuses form vases dispersed through leafless cfe- 
serts, and the orchidese, under the torrid zone, animate the fis- 
sures of the wildest rocks, and the trunks of trees blackened hy 
excess of heat, theform of the vanillse is brought into notice, by 
their pale-green leaves, filled with juice, and tiieir vari^ated 
flowers, so singular in structure. These flowers resemble a 
winged insect, or the smalt bird which feeds upon thei perfume 
of the nectaries. A whole life would not suffice an artist to 
paint all those magnificent orchidese ndiich adorn the deeply 
ftirrowcd valleys of the Andes of Peru. 

*^ The Casuarinace€By whkh occur only in India, and the 
islands of the great oosan, are denuded of leaves, like the greater 
part of the cacti : they are trees whose branches are jointed like 
tibie stems of equisetum. We find, however, traces of this type in 
other parts c^ the world. The pines, the thuyse, and cypresses, 
belong to a northern form, which is of rare occurrence in the 
torrid zone. Their continual and always fresh verdure, enlivens 
the landscape sadd^ied by winter, and announces at the same 
time to the nations bordering upon the poles, that even wh^i the 
earth is covered with snow and frost, the internal fife of plants^ 
like the fire of Prometheus, is never eKtinguished upon -our 
planet 

'^ The mosses and lichens ift our northern dunates, the aroidedi 
under .the tropics, are parasites as well as theorcAJfii^tf, anddothe 
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the trunks of ttiees as tkey gro^ up. They have fleshyand her- 
baceous stems, sagHtiite, digitate, or elongated leaves, but always 
idth very large veins. The flowers are indbsed in deaths. 
These vegetables belong rather to the New Continent than to 
the Old. T!\\e tatoMum and poMo9 ifdiabit oidy the torrid 
zone. . • 

^^ With this form of the aroidess, is connected that of the fiomu, 
of a remarkable vigour in the warmest countries of South Ame- 
rica, such as the patUHneof, banisterUtj bignonioe^ &c. Our 
trailing hop and vines, may give an idea of the elegance of f(»rms 
of this group. On the banks of the Orinoco, the leafless branches 
of the bauhmice are cfyea forty feet in length ; sometimes they 
fall perpendicularly from the elevated cymes of the acajous ; 
sometimes they are diagonally extended from one tree to ano- 
ther, like the cordage of a ship. The stifle form of the bluiab- 
coloured aloes, contrasts with the pliant shobts of the lianas of a 
fresh and light-gre^i tint. Their stems, when they have any, 
are, for the greater part, wi^out divisions, having approximated 
knots, bent Upon themselves like serpents, and crowned at their 
summit with su<sculent fle^y leaves, terminated by along pdnt, 
and dispersed in dense rays. The aloes, which have a tall stem, 
do not form groups like the vegetables which love to live in so- 
ciety ; they grow isolated in arid plains, and, by this circum- 
stance, give to the tn^ical r^ons a peculiar character of melan- 
choly. A sad stiffiiiess and immobility characterize the forms of 
the aloes ; a chea:ful sUmness and mobile suppleness distinguish 
the graminese, and, in particular, the physiognomy of those of 
them which are arborescent. The bamboo thickets of both In- 
dies form umbrageous alleys. The smooth stem, often recur- 
ved and floating, of' the ^gmminese of the tropics, surpasses in 
height that tif out alders and oaks. 

<< The" form of the ferrts is liot less ennobled than that of the 
graminese in the warm countries of the earth. The arborescent 
ferns, often thirty-five feet in height, resemble palms, but their 
trunk is lei5» slender, shorter, and very rugged. Their fo- 
liage, more delicate^ and of a looser contexture, is transparent, 
and slightly dentate upon the edges. These gigantic ferns are 
almost exclusively indigenous to the torrid zone ; but they pre- 
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fer to extreme heat a lees ardent cUmate. Depression of tesor- 
perature being a consequence of elevation of the soil, we may 
consider as the principal abode of these ferns, the mountains, 
which rise to a height of from 2000 to 3000 feet above the levd 
of the sea. The tall-stemmed fans accompany, in south Ame- 
rica, that beneficent tree whose bark prevents fever. The pre- 
sence of these two vegetables, indicates the happy r^on where 
the mildness of spring continually reigns.*" 

(To be continued.) 



On FaUing Stars. In a Letter from Professor Brakdes of 
Breslau, to Professor Jameson. 

Sib, 

X HE phenomena known by the name of Falling Stars, have 
for some time past attracted the attention of naturalists: I 
therefore hope that you will read with interest a small work on 
the subject, which I have the honour of transmitting to you, 
(entitled, ^^ Beobophtungen iiber die Sternschnuppen,^ — ^Ldp- 
zig, 1825.) 

I am exceedingly anxious that there should be observers of 
these phenomena in your country also, and you will therefore 
pardon me for requesting you to insert a short notice of the re- 
sults of our observations in your Journal. 

Those which seem to me the most worthy of attention, may 
be expressed in few words. 

1. Although falling stars move in all directions, in respect of 
the vertical, yet those which fall, that is to say whidi approach 
the earth, are more numerous than those which recede from it; 
and it might therefore be concluded, that they are subjected to 
the earth's attraction, during the short period of their appear- 

- ance. 

2. Falling Stars move in almost every direction, in respect of 
azimuth, yet those whose course is directed toward the south- 
west, are much more numerous than those that follow the opposite 
direction. 

Our observations furnish us with the direction of the paths of 

34 of these meteors, and it would seem from calculation, that 

1 
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the gi%atest number had a motion almost exactly the opposite 
of the earth^s -motion in its cHrbit. I calculated, therefore, for 
the observed times of the appearances of the meteors, the azi- 
mutb of the direction of the earth's motion, and, by taking the 
mean' ofthe results, I found die direction exactly opposite of that 
of. the earth's motion to be 48|'' to the west of the meridian. 

Beg^Biung from this point, I divided the whole horizon into 8 
equal parts, so that the azimuth 48^° from south to west would 
be the middle of the first o(^ant. Then, for every octant, I 
found the courses of the 84 meteors to be as in Fig. 4. Plate I. 

I^, 9 directly opposite to the earth's motion ; 

2cf, coinciding with the earth's motion ; 

8(2, 7 and 4 in the two octants adjacent to the first. 

4/A, 3 and 2 in the two octants adjacent to the second. 

5^, 6 and 8 in the two octants which are in the middle. 

It seems to me, therefore, that falling stars disclose to us the 
earth's motion ; and although they have doubtless a proper mo- 
tion, yet the greater part of their celerity is only apparent, and 
arises from the proper motion of the earth, which passes near 
them in its course roilnd the sun. 

If this be true, might it not be desirable that the result 
should be confirmed by a great number of observations ? But 
I shall not trouble you with my reasonings on the subject. 
Have the goodness to communicate these observations to such 
of your countrymen as feel an interest in meteorology. I trust 
you will pardon me for troubling you with this letter. I am. 
Sir, &c. Brandks. 

Breslau in Silesia, \ 
M April 1826. j 



On the Management of the Waier^Mehn and the Cttcumber in 
Russia. By William Howison, M. D. Lecturer on Ma- 
teria Medica,and Botany. (Commimicated by the Author.) 

AJiffeeent kinds . of water-melon, or arbouse, are cultivated 
in surprising quantities in the southern parts of the Russian 
Empire, from the Don to the Ural ; and particularly along the 
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Banks of the Vo^ Thw mlth^tif^ reqwes bat Ikde 
trouble. They thriiw ia the opeit air, only to the BSd degree 
tit notth ktkude. The mdcHiij^urdenS) from their size» uuf^t 
radier be ealled fidds ; they are ineloaed with a slight isame, just 
sufBcie»b to keep off 'eaiHle^ soAaai» divided into loi^ beds, be^ 
twe^ which, in the inrieutal style, little caoei» are cut in the 
soil-for watmng the plants. For this purpose^ the gaisdoifl are 
always laid out. c^itiguous to a pool, or to a streamlet of run- 
ning water. The nurfon comes early forward, and^s^ widi lit^ 
de puns, brought to a. large size. They are treated with little 
more care than the most common field fruits ; and yet, in every 
{dentation of them, melons are to be found weighing thirty 
pounds, and which, in point of succulence, and mild flavour, 
cannot be excelled. The plant sends out a very luxuriant crop 
of dark green coloured fresh looking leaves, and also long juicy 
pale coloured shoots, or tendrils, of considerable thickness, which 
extend to a great distance, creeping along the surface of the soil. 
The fruit is of a rich, dark green, variegated colour, sometimes 
spotted, of an oval shape, and grows to a large size. .When ripe, 
and cut into, it appears pure white, of a spongy looking structure, 
and contains at the heart large dark coloured seeds, surrounded 
with a pale pink tint, colouring the pulpy substance on which 
they are contained, and gradually losing itself in the white. 
When eaten, it is remarkably juicy, resembling cold spring wa» 
ter, and is wdl adapted as a refrigerant for allaying thirst, and 
other disagreeable effects of a warm climate. It may be used 
either raw, with powdered sugar, or ginger, or salted in the 
same mamier as the cucumber. The water-melon also possesses 
the advantages of keeping in its fresh state for a considerable 
period ; and, from the firmness of its texture, it will bear without 
injury removal to a great distance. 

Water-melons, although they are annually sent to the great 
towns of St Petersburg and Moscow, in . abundance, and at ai 
cheap rate, from the- southern parts of the enqHre, are also 
farou^t to maturity by fi»*eing \mder glass fraiP6s, in consider- 
able quantity, at an early period of the season, in the north^m 
parts of Russia, but ehiefly in the neighbourhood of the porinci. 
pal towns. What is principally necessary during tl^ir cultiva- 
tion in this manner, is. to take particular care not to injure tke 
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very strong and creepuig shoots, which the plant sends out du-^ 
ring its progress, as ahready descrihed, but either to raise the^ 
firames^andaUowthemto spread out into an adjdning on^ or to 
kecpdiem, l)y baidmg, entirely within its own, which, in thal^ 
case» would irequire to belong and roomy* • The Ibmer way I 
would prrfer. It is to ne^ectiii^ this, that the gardemers ia 
Busflia attribute tiie general failure in the c^tiyation of die 
water-mdca in Great Britain. If the shpots are, in any way 
checked, or injured, during their growth, the plant isobsarred to. 
suffer considerably 9 and the future progress of the fruit towarda 
maturity is either interrupted or totally destioyed. Attention 
to this circumstance, is of much more ccHisequenoe than heat, as 
is satisfiEutorily and daily proyed in the northefra p^irts of Rua* 
flia. It is also wdl known, that the water-melon plant, piop»< 
gated by artificial heat, produced by ^ass frames, will flourish 
and the fruit reach its fuU size, at the same tanperature at 
which any of the oommcn species of melon w31 do. My friend, 
Mr Boeder, has them eyery season growing in great perfec-i 
tkm amoffig other melotis, inhis garden at Cronstadt ; and mere- 
ly from paying attention to this, Mr Cole has the same at the 
Taurida Falaoe^arden near St Petersburg. As the plants 
axe remarkably strcmg and luxurkint, and send out yay huge 
and bushy shoots, one plant is quite sufficient to fill a large. 
siEcd glasfrirame. . 

Water-melons are known to be ripe, not by die smell but by 
the peculiar sensation whidi they communicate when atruck, a 
knowkdge.of which can only be acquired by experience. If they 
are allowed to remain adhering to the plant^ until the seeds shake 
within them, they will be found good for nothing, excepting fii* 
ture pcc^pagation from the seed. When the extremely tough 
akin, coymng the water-melon, is removed, md they.are cut 
into slices, they may be eaten in the raw state witii salt, in the 
manner of cdery. The arbouse, when eaten in quantity, I am 
told^ acts as a diuretic; and when in Russia, I was infcnrmed by 
a physieian of a remarkable case of obstinate igpncNrhoea being 
cured by it. 

The Cucumber. 

Cucumbers are made use of in large quantities by the native 
Russians, and by foreigners settled in the country ; both during 
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the summer, in their fresh state, and during the winter, when 
artificially preserved. The plant is cultivated in great profu- 
sion in the fields, wholly in the open air, during the short but 
warm summer of Russia. In general, it is planted in long rows, 
along wilh cabbage ; a cabbage and cucumber plant alt^tiately 
constituting the rows. It is also to be met with in abundance 
in the gardens of the better class of peassoitry throughout the 
interior. In the gardens of the higher orders, an early crop is 
sometiines raised under glazed frames. Glass is remarkably 
cheap in Russia, as it pays little or no duty. 

The Russian cucumber differs in some respects from that 
which is common in Britain. The leaf and plant are coneidar- 
ably smaller, and contracted ; the first, when it has attained its 
full growth, is short, thick, containing a large proportion of 
juice and pulpy matter ; and, from these last mentioned qualities, 
is much better adapted for salting (the only mode in which the 
cucumber is preserved during the mnter throughout Russia), 
than the common cucumber of this country. It may be unne- 
cessary for me to mention here, that the cucumber piaot re- 
quires a rich soil, or ground well dunged, for its cultivation. 
The Russians of all classes pay. particular attention to this, co- 
vering the root of each plant with a small heap of horse or cow 
dung. For winter use, the cucumber is preserved in salt, as al- 
ready noticed ; and prepared in that way, it forms an excelloit 
cooling article of food, which is used in great quantities. Be- 
fore these are eaten, their green outer skin is removed by the 
knife ; when the pulp is found remarkaUy juicy, and pleasant 
to the taste. The liquid which is charged with the salt, and 
with the scduble portion of the vegetable matter, and which fills 
the cask in which the cucumbers are preserved, is not unjdeasant 
to the taste ; and is used by the native Russians ^as a gentle 
cooling laxative in fever, about a tumbler to a dose. A cask of 
Russian pickled cucumbers was procured last winter by a dis- 
tinguished manber of the Horticultural Society in this city ; and 
the cucumbers were much admired for being wdl preserved and 
of fine flavour. 

As the seed of the Russian cucumber has found its way into 
Britain, and has been cultivated in Scotland with success, 
I shall subjoin here a very accurate receipt for the preparation 
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and saltbig of cucumbers. This was procured for me by the 
ki^ness of Mrs Dr Crichton, from one of the most experienced 
cucumber salters in St Petersburg; and I am not without 
hopes, that it may form a useful and salutary addition to our 
British cookery. ^^ Take 1000 cuciunbers, weigh out 7 lb. Eng- 
lish of salt, which has been previously weU purified, and dried. 
Mix the salt well with a quantity of cold soft water, sufficient to co- 
ver the cucumbers, 500 of which may be put into one small light 
made cad:. Have ready plenty of the following leaves, which 
have been gathered when the weather was dry ; oak leaves, 
Uack-currant leaves, cherry leaves, dill leaves and heads : mix 
them well together, and place a layer of them at the bottom of 
the cask ; then a layer of cucimibers, and thus alternately until 
the cask be completely filled : then pour on the salt and water 
till it rise to the brim, and close the cask tightly. Some peo|de 
add a small bottle of vinegar, and a very small bit of garlick to 
eJEteh cask.^ In two or three months the cucumbers are fit for 
use. They are brought to table entire, floating among the juice 
and leaves which cover them while in the cask. In Russia, they 
seldom appear at table until the month of November or De- 
cember, when the winter has completely set in, as they must re- 
main in the cask for two or three months, in order that the salt 
and water may have sufficient time to act upon the vegetable 
matter of the cucumber, and of the various species of leaves em- 
ployed in their preparation. However some prefer them, from 
the time they are first subjected to the salt, until it has complete- 
ly penetrated them ; when they are said to be half salted, and 
known by a correspondent appellation in the Russian language. 
A Russian will often eat several cucumbers salted in the above 
mentioned manner during a meal, and no bad eflfect is ever 
known 'to. arise frosn their use. 

Whether the cucumber of this coimtry would answer for 
salting in the above mentioned manner, I have not yet put to 
experim^t. The objection, as appears to me, woidd be, its 
containing much fibrous matter, and too little pulp and juice. 
Although, they possess our common variety of cucumber in 
great abundance in Russia, I never met with it salted. 

While visiting the hot>-houses of the Taurida Palace garden, 
St Petersburg, under the direction of Mr Cole, a native of this 
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camtpfi iiiitd%»ijt and experiaited in. the i»t of Hortibutture, 
I f»w the branche? of a mmtbcar of cucumber pkiit^^ both 
of the Rusfiian kind, and of that comnvHi to Britaia, tied up to 
wooden rafters or palings m the niaiinar of yines. The plants 
treated in thjs way appeared ti^ be remarkably strong, and the 
, Iruit was vay large. 



NoAie respecting the Preeence of a RwOmentaary^ Spur in the 
Fevude EehUbm of New Holkmd* By R. Ekox, M.D., 
F.A,S.£., M.W.S., Cbnservator of the Muaeiim of llie 
Boyal CoU^e of Surgeons. Coouminicated by the Author. 

XN the beginning of the year 18S8, .Professor Jameson piit 
into my hands a specimen of the duck-billed animal of New 
HoUaod, the male Omithorynchius paradoxus. It had been sent 
to him by the governor of Australasia^ the Honourable Sir 
Thomas Brisbane ; and> awace that I was continually engaged 
in wiatomical inquiries, he requested me to dissect this pars. 
doi;ical animal, and to lay the results before the Wemerian 
Society. At that time the only accounts: in existence rekdvo 
to the anatomy of the spur, a remarkable appendage found in 
the male of the Omithorynchus and Echidna, were, lety An ac^ 
cmi]^ of the spur, drawn up by a distinguished English anato* 
raisjt, and published in the Ftulosophical Transactions, describ» 
ing the organ to be solid, and to be aa instrument of prehen* 
si^QW ;. 2d, A statement made by Budolphi, in a German jour« 
»al, affirming the spur to be solid ; 3d, A notice by Sir John- 
Jaw^oQ^ in the Linnean Transactions, describing ^ poiaon- 
ou3 nature of wounds, inflicted by this spur 'of the Oniithi»yn- 
chus ; lasOffy A short memoir by that most disdnguished anato- 
mist M. De Blai^aville, d^nonstratiog the tubular structure of 
ij^e^ 9pur, and tiiicing its anatomy as fiur as the base, or insertioa 
of the spur, into the heel, beyond which the state of the speci- 
men in bis possessim did not permit him to go. 

The diseovery of a large ptason-gland, atui^ted over the hip. 
joint, which discovery I had the honour to submit to the W^- 

• Read before the Wemerian Natural Htetory Society, 27tb Mkj 1B26, 
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nerkm Society a ^lort time alter di^idias^otions wtfre completed, 
rendeffcd it extreHiely piobaWe, that die fqnctioiia helretofore as- 
signed to die spur were purely bypothetieal, and that this was 
really a very formidbtlile instrument of offence aiid defimce, b^- 
lonj^g to. the maie of these dliffetent speciest of aaiiittds; buH 
the original opinion rdalive to the functions* of the spur was 
not to be giv^n up so easily; and accordingly we find, <that Sir 
Everard Home, the original promulgator of the doctrine, still 
defends the ofmuon in a n^ry ingeaioua- m^mden He observes, 
in the third vdbnie of his Lectures cm Compariitive Anatomy, 
that contrivances of this kinft aro not iracommon^ his words are 
as follows :-^^^ In the toad and frog, the>fore4egs of the male 
are applied round the bdify of the female for that purpose,. In 
the shark there are regular bcddersy as will/ be shewn. lu the 
earth-worm it is effiscted- by 'Stietion, as will be ex^ained. In 
the Dytiecuisi marginalis, an- insect that copulates und^ water, 
there is an apparatus mendoned in the seventh lecture^ mcHre 
neai^ alUed than any other tO' the pvesent af^Numtus ; on the 
thigh of the male, there are suckers which attadb the animal to 
the femak: Halving ascertained that a* secretion is emitted 
through' thei5par,aiid the parts being so minute as to require glas- 
ses of considerable power, I gotMr Bauer to examine the socket 
of the female ; and, after overcoming considerable difficulties, the 
parts being very much corrugated, and yet retaining their elas- 
ticity, he made out the form of this socket, which corresponds 
exactly in shape with the spur itself, so that, when completely 
introduced, it must be so gra3ped,,, that the m^le would not be 
able to withdraw it, when the coitus was over ; in this respect re- 
sembling the effect of suction. The male, it would appear, at 
bast tfaisis die best oonjeelure I can make by reasoning from 
analogy, there being no facts to guide us, by throwing some of 
the aeefecimii of the gland of the tbi^ into the socket^ dilates it, 
and neleases the q>ur. The liquor injected being acrimonious, 
will afco irritate the female^ and make her use efforts, to escape. 
This £9 exactly similar tot what i^ performed in die cupping-p 
gkss apparatus by muscular action, to let in the air;^ 

A single fact, however^ respecting the anatomy of the female 
ediidna,. nenders this very ingenious theory almost inadmis. 

sible: for the opportunity of making this discovery, we are 

I 2 
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again indebted to the kindness and attention of Sir Thomas 
Brisbane,^ who some time ago transmitted to Professor Jameson, 
for the Royal Museum of the Uni verity, a female echidna, 
which was put into my hands for examination. On the heels of 
the female echidna, exactly in the situation of the spur in the 
male, there is found what I shall Venture to call a rudimentary 
spur, similar in many respects to that of the male, which it in 
some measure represents in miniature. It is placed in the bot^ 
torn of a little cavity, not quite deep enough to conceal it from 
view : its base may be about half the size of the male spur, but 
it suddenly tapers to a point, so that altogether it may not be 
much larger than a fourth, or probaldy a fifth part of a full 
grown male spur. It is of the same horny texture, and seems 
altc^ther quite analogous with that of the male. 

The phyfflolo^cal anatomist can have no difficulty in com- 
prehending that this organ must bear to the male spur the 
same relation that the human male breast does to the female. 
In the one case we have an organ fully developed, and capable 
of performing its functions, in the other a rudimentary and im- 
perfect organ. The rest of the poison apparatus found in the 
male, and first described by me in the Wemerian Transactions 
(vol. V. p. 1.) seem to be wanting in the female. 



Observations on PhUadelpTiea and Granatece, two new Families 
of Plants. By Mr David Don, Libr. L. S. Corresponding 
Member of the Wemerian Society, &c. (Communicated by 
the Author.) 

^hLlthough the genera which I now propose to separate as 
distinct Natural Families,' have been cultivated in our gardens 
from almost time immemorial, yet no plants have been less un- 
derstood in regard to their botanical characters, or to the i^tion 
they ought to occupy in the Natural System ; afibrding a 
striking confirmation of the justness of a common remark, and 
which applies equally well in botany> that what we have daily 
before our eyes we most frequently overlook as unworthy our 
^ regard. The genera PhUadelphus and Punica^ which form tlie 
subject of this paper, constitute two very natural groups. They 
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have been placed by the illustrious Jusneu among the Myrta- 
ceay and I am not aware that any one has questioned the pro- 
priety of this classification* That they can ndither . be grouped 
with the Myrtacea^ nor with any other family hitherto esta- 
blished, I trust I shall be enabled satisfactorily to Aew in the 
sequel. It may be proper here to observe, that the whole of the 
Myrtacea^ require a'thorough revision, as at present. they com- 
prise plants which have but little general affinity. .The true 
Myriacea are distinguished by their perfectly entire kaves, fur- 
nished with numerous pellucid dots, which, when bruised, emit a 
camphoriferous or spicy scent, and by the seeds being destitute 
of albumen, although Gaertner has attributed a fleshy albumen 
to the seeds of Backia. This I found, however, to be quite er- 
roneous, Gssrther having evidently mistaken the embryo for the 
albumen ; for in the seeds of several species of Badda^ which I 
carefully examined, I was unable to trace the least vestige of 
this substance. Whether it is present in the seeds of Imbrica- 
ria (the Jungia of Gaertner), I have not had an opportunity of 
determining ; but, if it is really present, as Gaertner affirms, it 
would alone be sufficient, to remove the genus from the Myrta- 
ceOB, as in. those families in all of whose genera its presence is 
not uniformly constant, traces of it may still in general be de- 
tected in all of them, on a careful examination. Before I pro- 
ceed farther, I shall add a description of the Philadelphea. 

PHILADELPHEiE. 

Genus My&taceai^um, Juss, 

Calyx turbinatus^ limbo 4-fido (rarb 5-fido), persistans. PeicUa 
4 (rarb 5)^ calycinis ladniis altema^ in aestivatione o(mvoluto-im- 
bricata. Stamina 20-40^ duplici serie disposita, fauci calydnie in- 
serta. Styli 4, rarb 5, inferne ssepius coaliti. Stigmata longa^ 
divaricata^ obtusa^ latere interiore puberula^ nunc spiraliter torta. 
Capsula semi-infera^ sublignosa^ 4- (rarb 5-) locularis^ polysper- 
ma, apice quadrifiariam loculicido-dehiscens* Semina scobiformia^ 
subulata^ Isevia, angulis placentae tetragonse ciunulatim adnata^ 
arillo laxo membranaceo^ ad umbUicum foramine fimbria lacerata 
aperto, nudeo seminis triplb longiore instructa : testa tenuissima^ 
membranaoea, nndeum arct^ vestiens : albumen ovoideum> camo- 
sum, album. Embryo inversus^ lacteus^ fere albuminis longitadi- 
ne : cotyledones ovales^ obtnsae^ planiascolee : radicula teretiuscnla^ 
cotyledonibus plurimum longior^ supera, recta^ obtusa. 

Frntices (Europse, Asise^ et Americae^ temporatis communes) erecti, 
deciduL Folia opposita, nervosa, dentaia, impunciata* Flores op» 
posite axillares, terminates, subracemosi, albu 
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it will be seen by the above descrqation, in how few charac- 
•tecs this fiMttily agrees with Myrtaceie^ 'which differ not only in 
their [dmple ^st^^ in the dbsenee of aibumeD, and io having the 
leaves perfectly entire^ evergreen, with peUucid dots, but in 
their seeds beii^ destituie of an arilltis, in the structure and po- 
sition of their eitfbryo. Io the mean time, I am disposed to 
place this isniYhf near to Saxifrc^eoe^ as they agree in the aesti- 
vation of the corolla, in the petals alternating widi the lacinise 
of the calyx, in the half-inferior ovarium, in the plurality of 
styles, in the presence of albumen, and in the structure of their 
anthers ; and they correspond weH with Hydrangea in haHt, in 
their oppdmte, toothed leaves, and in the structure of their biids 
and young shoots. 

I fihall now proceed to give the characters of the second fa- 
mily, which I have denominated GranatecBy and conclude with 
remarks on it 

6RANATE.E. 

Genus Mybtaceabum, Jtiss. 

Calyx tubulosus, crassus : limbo erecto, 5--10-lobo, persistente. Pe^ 
tola 5, rarius plm^^ lobis calycinis altema^ obovato-rotondata^ ca- 
duca. Stamina indefinite nnmerosa, fauci incrassatse calyds ia- 
serta. Antheras fere orbiculats, peltate, biloeularesj duplici ri« 
ma longitudinaliter dehiscentes. Ovarium tubo calycis accretum, 
apice libemm^ multiloculare. Stylus brevis, crassus, teres< Stig^ 
ma indivisum, capitatum. Bacca pomiformis, limbo tubuloso den- 
tato calvcino, nunc contiacto, corDnata : cortex crassissimus, extus 
cuticula Iffivi nibicunda punctata lucida vestitus, intus spoi^o- 
so-camosus, albus, dein, matura bacca, fissura irregulariter nun- 
pens. Placenta cortid baccae substantia simillima, at magis car- 
Bdsa et Niccolenta, baceam omnino replens, in loculis numerosis 
polyspermis inaequaUbns reticulatim atque intermpte excavata. 
DissepimefUd vera nulla : spuria tamen adsunt, quae e substantia 
placentfie orta, valde sunt fragilia, et crassitie varia. Semina cre- 
ma, excavationibos placentae passim inserta^ obovato-cuneato, an* 
gulata, baccata! testa membranaoea, pellucida, pulpam aquosam 
involvens: jmtameH osseum> angulatum: albumen nullum. JE)m- 
bryo cavitati putaminis confbrmis, rectus, lacteus : cotyledones fo* 
liaceiB, camosae, orbiculatOHXNrdatae, spiraliter oonvolntae: radicula 
teres, recta crassiuscula, infera, basi obtusa, oetyledonibus duplo 
brevior, vaea. 

Frutices ( Afncae borealis) deeidui, erectly ramosissimi, inermes v. spi'^ 
nasi. Folia exstipulata, petudfUa, integerrima, impunctcUa, inodo- 
ra, opposUa v. rarius tema aut spars^, Flores magni, laterales, 
soUtani, sessUes, punicei, pulckerrinU* Bacca magna, ampuUaceo^ 
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spkofrkix, exi^ ftangmneo^mhra^ nitida. Semina pulpi sanguimi, 
grali acidi edulu 

The real structure of the fruit of the pomegranate appears to 
have been overlooked by all auth(»rs * I have consulted od the 
sutgect, and even the distinguished Gsertner has fallen into er* 
ror both in his description and figure. It is in reality a fleshy 
receptacle, formed by the tube of the calyx into a unilocular 
borry, filled with a spongy placenta, which is hollowed out into a 
number of irr^ular cells, in which the seeds are placed ; the 
dissepiments being notlung more than thin portions of the pla. 
oenta. If ^e could conceive the fruit of Rosa to be filled up 
with an interrupted pulpy matter, it would be exactly of the 
same structure as the pom^ranate. The affinities of Grafude<B 
are yet to be ascertained. In the structure of the embryo, it 
agrees well mth the true MalvacecB^ and with PomaceiB in its 
flowers ; but the total absence of stipules, together with the pro* 
senoe of some important characters, lead me to suspect that the 
compariscHi is merely anal(^;ical, and that it has no real affinity 
with either oi these families. . 



Account of a rare Fish (Sckena AquUaJJimnd in the Shetland 
Seasf. By P. Nkill, Esq. F. K. S. E., F. L.S., & Sec. W. S., 
(Communicated by the Author.) ^ 

i^O long agd as the autumn of the year iSSO, I received from 
my friend Mr Robert ^trmig of Ldth, a specimen of a large andL 
very uncommon fish, belongmg to the Spinous class, and of the 
order Thoracici, which had been sent to him from Shetland, 
along with a cargo of the dried fish of that country. The spe- 
cimen had been splU and cured much in the way practised by 
the Zetland fishers on the cod, ling and tusk, which they send 
to market. The head, however, remained attached to the body, 
and was pretty entire. All the. fins likewise remained, but were 

II I I I - I II ^1 I I II I I I I » I »^^.— II I I II III M 

• I must except, however, the learned Dr F. Nees von Esenbeck, whose 
views respecting the structure of the fruit of Punha appear to coincide en- 
tirely with mine.— Vide Nwa Acta Acad, Ctu. NaL Cur, torn. 1 1. p. 1 10, et seq. 

xf Read before the Wernerian Natural Hiitoiy Society, S7th May 182S. 
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inore or less mutilated. Although the muscular parts had been 
thoroughly salted, and were in general well preserved, yet the 
heat of the summer had rendered the .fatter portions soft, and 
somewhat rancid ; and a good deal of c»l exuded from these 
parts. . The flesh, where free of ^the oil, tasted not unlike ling ; 
where tainted with the oil, it had the flavour of herring. Many 
large scales had already dropt, as evinced by the scars left; and. 
in attempting to dry the skin, the greater part of the remainder 
of the body-scales fdl away, those upon the head and opercula 
ociy continuing firmly attached. An attempt to make a pre- 
paration of the fish not having succeeded, and it having been 
aeea by Professor Jameson, Dr Fleming, and other naturaliats, 
I did not think of troubling the Society with- any aecoimt of it. 
As, however, it is an animal not well understood, and hasr not 
yet been admitted into the British Fauna, it has been suggested 
to me that some notice of it should be put upon record.. 

I shall therefore, first, state the general characters and dimen- 
sions, from notes taken in August 1820, when the specimen 
came into my hands ; then give some particulars regarding the 
capture of the fish, and its appearance when fresh, from infor- 
mation derived from Shetland ; and, lastly, I shall briefly ad- 
vert to the principal ichthyological writers who have described 
and classified the animal. 

1. The total length of the fish, in 'a straight line, from the 
tip of the-snout to the extremity of the tail, was 5 feet 4 inches. 
The depth of the body, in a straight line taken opposite to the 
centre of the first dorsal fin (the fin being included, but not in 
its expanded state), was 1 foot and | inch. The depth, in a 
straight line taken in frcxit of the anal fin, was 9? inches ; and 
the depth at the lower end of the second dorsal fin was 4| inches. 

The head was large in prc^rtion to the body. The length, 
in a straight line, from the tip of the snout to the posterior ex- 
tteinity of the*operculum or giU-cover, was 1 foot 4 inches near- 
ly ; the depth, in a straight line, taken at the centre of the oper- 
cula, was 10 inches. The circumference at the centre of the ' 
opercula, the sides of the head being laid loosely together, was 
S feet 4 inches, 

Wben the dried sides of the body were laid loosely together, 
the circumference^ at the centre of the first dorsal fin, was about 
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3 feet; but had the aimnal been entire, this measufement msut 
necessarily have been several niches more. The drcumferenee 
at the base of the seccmd dorsal fin was about I foot. At the 
lower end of this second dorsal fin, the back was flatt^ied on the 
upper surface ; and the breadth ci this flattened part was nearly 
2 inches. 

The dimensions as to length and circumference now given, 
will convey some general idea of the tapering of the body. 

There was a distinct lateral Ime^ situate somewhat near^ the 
ridge of the back than of tiie belly. This Une commenced two 
ch: three inches back f rcxn the gill-€over, and extended, nearly 
in a straight line, to the middle of the tail, where it terminated, 
in forming a strong central scaly ray in that organ. 

The etfc remained in the sodcet, but was completely dried up 
and shrunk. It evidently must have been, proportionally, of 
large size. The orbit was oval, with the longest diameter. point- 
ing Upwards: in this direction its length was 1| inch; its 
breadth being 1 1 inch. There was a crescent-shaped opaiing 
in front of the orbit, capable of admitting a small pea ; and still 
in front of this opening was a small round pore, having a sli^t* 
ly devated ring around its edge, of a yellowish-brown colour. 
. The Jaw^ could not be laid together, owing to the rigidity 
they had acquired in drying ; but they were evidentiy nearly 
equal ; and each was furnished with a row of small slightly hook- 
ed teeth, and an indistinct interior row of still smaller strait 
teeth. 

The scales on the upper part of the back and sides were 
large ; some of those which first fell ofi^ being about 3 inches in 
circumference. These large scales were of an irregular trape- 
zindal form, and so deeply imbricated tiiat <mly about a third 
part of each scale was exposed while it remained in siiu ; the 
covered part was divided into three compartments, having radii 
or slight grooves diverging in three directions. These large scales 
had a thin pellucid membranous covering, like an epidermis; 
and when they had been immersed for a short time in water they 
became somewhat opalescent. The scales on the opercula, and 
all about the head, were in general, much smaller, var3ring from 
an inch to half an inch in circumference, or even less. They 
Mkewise were of trapezoidal forms, but often approaching to 
squares : these small scales were grouped very clbsely together. 
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aaad ao fffmfy fixed that it required some force to detach them: 
AIL the scales were set on oMiqudy to the axis of the body <if 
the filsh; but this oUiquity was particuliuiy remarkaUe in the 
latge body-«Cflle8( 

The body, while sdtt covered with the scales, was in g^ieral 
of a lead colourj somewhat darker above the lateral line; die 
head, however, was of a fine sQvery hue. 

^jfw.— ~The first dorsal fin was. situate in a distinct sulcus or 
groove, within which the animal had evidently possessed the 
power of retractmg this fin at pleasure.^ The length of this fin 
was about 10 inches; but as it had dried in its retracted state, 
it was inqposBtble tocount the rays.-— The second or longest dor-* 
sal fin arose immediately behind the first, and was also placed 
in a kind of groove ;. but this groove was shallow, and its mar- 
gins were less distinct, being compressed and covered with small 
scales. The length of this fin was 1 foot 10^ inches; and 196 
rays could be numbered.— The pecti»ral fins were each 9 indies 
in length, with 14 or 15 rays. The ventral fin was 7 inches, 
with 6 rays ; and the anal fin also 7 inches, with 9 rays.— -The 
caudal fin consisted of 16 branched rays, with the central scaly 
ray, already mentioned as the termination of the lateral line. 
The breadth of this organ, at the broadest part, and when not 
stretched, was 9 inches. In form it was nearly rectangular, or 
only very slightly rounded at the extremity, and on the upjper 
and under edge& 

fL Having communicated to Mr Strong some queries relative 
to the capture of the fish,— ^e appearance of the scales and fins 
when it was alive or newly dead^— the contents of the stomach, 
—the structure of the sound or swimming-bladder, &c.— 4ie 
obligingly transmitted them to Mr Laurence Sinclair, his cor- 
respondent in the islands ; and the following particulars I re- 
tract firom a letter from that gentleman, dated North JEloe, 2d 
April 1821 : — ^^ Answers to Mr NeiiTs inquiries respecting the 
ZetUmdJish.'^Che fish was cau^t off Uyea, on the north-west 
coast of Northmavine, in November 1819* It was first seen 
from the land at Uyea, in contrition with a seal, or rather en- 
deavouring to escape. Some men went off in a boat, and took it 
without any difficulty, as it was then so exhausted as scarcdy 
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to he dble to swim. No hurt appeared on it, except tlie auffk 
of a bite over the gip (gape). It recovened a litdein the bo«t, 
and was brou^t on sboie airre. It made'a huzmog Bott <jf 
noise in the boat It had a long struggle with the seal, as the 
men who took it first sow it from a hill at adieftanoe, and a good 
deal of time elapsed before they reached the dhore, pul; t^thenr 
boat, and ajfrived at tl^ spot where it was.*! Its fins were of a 
beautiful dark red ccAoih*^ and inflated in Ihe sune manner as 
the fiidiermeti remark the fins of the ling to be, when they are 
emigrating. The skin was coloured tike mother^*peari, with 
rery large scales on it. Its flesh had a whitish painted appear- 
ance, and was very soft. There was very Httle in the sttmiadh, 
andthe cc»itents did not exhShit any strange particular. No per- 
son here resnanbers to have seen any fish of the kind. When 
it was brought to me, I had it put in salt {nckle ; in which it re- 
mained till summ^, and consequaitly its beautiful ajqpearanoe 
was by that time much impaired.'^ No particular attention had 
been paid to the swimming-bladder ; and, c^ course, no r^nark- 
able structure was observed in that organ. 

8. The description above given of the dried fish, and the par- 
ticulars now detailed regarding its appearance when fresh, leave 
not a doubt that our fi A is the species of ScUsna called by the 
French Maigre, or Aigie-de-mery and excellently described by 
Baron Cuvier in the first volume of the new smes of the ^* M^ 
moires du Museum d^Histoire Naturelle,^ 1815. So far as the 
descriptions are parallel, or can be compared, they comjdetely 
agree*. 

In the dried fidi, indeed, the fins were destitute of colour, ex« 
cept that a tinge of red was perceptible at the base of the rays 
* of the first dorsal, when moistened and raised out of the sulcus. 
This loss of colour was not to be wond^ed at, considering that 
the bright colours of fishes are generally fugacious, and that this 
individual had been first pickled and then dried. Cuvier men- 

* An^accurate drawing was made by Mr P. Syme« painter to the Wemerian 
Sodet J ; but as figures of the fish haye long ago been published, and a correct 
outline has been given by Baron Cuvier in the work above mentioned, it 
seems unnecessary to engrave it.^ 
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tiotis that the first dorsal, the pectorals, and the ventral are red; 
the others reddish-brown: And Mr Sinclair notices, that, in the 
fresh fish, the " fins were of a beautiful dark red colour.^ It is 
also ranarkable that Mr Sinclair reports, that the fish ^^ m^e 
a buzzing sort of noise in the boat;*" and that Cuvier mentions 
the ^ mugissement ^ of the maigre as being louder than that of 
the gurnard, and adds, that some of the French fishermen (like 
the Shedanders) described it as a ^^ bourdonnement sourd:^ 

Much confusion has prevailed among ichthyological writers 
regarding this species of Sdaena. Baron Cuvier remarks, that it 
was well known to the older naturalists, and was described and 
figured by several of them. Belon,' Rondelet, and Salviai, all 
tii^e notice of it. Willughbj, so clear and accurate whenever 
he describes from actual observation, had not met with anj spe- 
cimen ; and both he and Ray, therefore, speak of the Sdisaia in 
a confused way. The work of Willughby, it is farther remark- 
ed byCuvier, served as the foundation for that of Artedi ; who, 
in his turn, was copied by Linnaeus. In his Systema, Linnaeus 
confounded, under the title of Sciana wmbra^ two species ; — ^the 
ayrb of Rondelet, or Scisena nigra of Bloch, — and the maigre or 
aiffle^de^mer of the*French, which is our fish. His Sciaena um- 
bra has black fins instead of red, (being those of the corb or 
Sdaena nigra) ; while the rest of his description is applicable to 
our fish. In this way a good species came to be discarded, for 
a long time, from the systems of ichthyology. The maigre, it 
seems,' was formerly a well known and much esteemed fish in th^ 
French market, but had disappeared for a long course of years. 
In the year 1818, however, the fishermen of Dieppe took several 
specimens of the maigre, and gave it, from tradition, the name 
of aigle. The late M. Noel de la Moriniere (distinguished for 
his accurate researches regarding the French fisheries) transmit- 
ted a description. to the Count de La Cepede, who, in the Sup^ 
plement to his great work on Fishes, noticed the species Under 
the title of CheUodiptere aigle ; — ^not a fortunate one, as the 
mouth does not in reality exhibit the essential character of his 
genus Cheilodipterus. 

Prom Dr Cloquet'*s notice in the " Dictionnalre des Sciences 
naturelles,^ art. CheUodiptere^ it would appear, that Baron 
Cuvier at first adopted the name of Scisena Aquila for this spe- 
cies. In his paper in the *' Memoires du Museum,^ he adopts 
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the trivial name Umbra : but the former seems decidedly prefer- 
able ; for the latter would certainly tend to perpetuate the con- 
fusion introduced by the mistake of Linnaeus. 

It may be added, that M. Risso, in his Ichthydiogy, gives a 
figure and description of our fish, as a new spedes of Perca (a 
genus to which it is nearly allied), calling it P, Vanloo, after a 
painter at Nice. 



On the Transparency of. Space. By Dr Olbsbs of Bremen. ♦ 

VTbeatness and smallness in space are relative ideas : we can 
imagine beings to whom a grain of sand would be as large as the 
whole terrestrial globe is to us, just as we can represent to our* 
selves an ordet of things, in which bodies, surpassing in magni- 
tude the planets and the sun, would be what the grain of sand 
is to U8» From this very circumstance, it is natural to man to 
judge of greatness or smallness by means of a scale, the imme- 
^te or mediate basis of which is found in the dimensions of his 
own body, or of the bodies which surround him, and which he 
compares with his own. It is only by the aid of such a proce- 
dure, that man can estimate magnitudes, and it is thus easily 
understood why he must consider with astonishment the im- 
mense proportions of those regions. (^ the universe which gra- 
dually unveil themselves to his eye, armed with the instruments 
of art. The distance of the sun from the earth is so great, that, 
to render it capable of being conceived, it has been .attempted to 
calculate the time that a cannon ball would take in traversing 
this vast space. But every fixed star is a sun, and the nearest 
of these stars is at so great a distance from us, that the distance 
of our globe from the sun dwindles almost into nothing .betaade 
It. An innumerable multitude of similar stars, of very different 
sizes, shew themselves to oiur unarmed view, from the brilliant 
Sirius, to the stars of sixth or seventh magnitude ; the presence 
of which is scarcdy detected by the most penetrating eye in the 
clearest night. Without doubt, a great nmnber of these small 
stais appear to us inferior to the others in size, because in fact they 
^ are so; but the greater part look so small, only on account of their 
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gveit ^stance ; and thus we perceive, with, the naked eye, stars 
which are probably twelve or fifteen times more remote than 
those of the first magpitude. The more perfect our instruments 
are, the more stars do we count in the heavens^ and the more do 
we diaoDver oi snaU mies, so that, akhough it may be <£fficult 
to ima^ne, our reason must conceive distances and spaces so 
vast, that Herschel, armed with his gigantic telese(q)es» might 
place in them bodies 1500 or several thousands of times more 
distant from us than Sirlus or Arcturus. 

But has the keen search of Herscbel penetrated to the limits 
of the universe ? or. Has he only sensibly approached them ? Who 
could think it ? Is not space infinite ? Can boundaries be as> 
signed to it ? Can it be sujqposed that creatii^ Omnipotence 
haa left void those interminable r^ons ? Let us hear what the 
cdebrated Kant says on this subject ; ^^ Where will qreation 
cease P^ says he ; *^ We immediately see that„ to remain in rda- 
tion with the power of the mfinite Being, it ought to have no 
limit. We do not approach nearer the ii^nity of the creative 
power of God, when we extend the space in which it is mimi. 
fested into a sphere engesidered by the atuiius of the Milky Way,, 
than when we confine it to a globe an inch in diameter. What- 
ever is finite, whatever has limits, and a determinate relation to 
an unity, is equally distant from infinity. It would, therefore, 
be equally absurd to restrict the divinity to an infinitely small 
part of his creative energy, as to suppose that this measureless 
power could remain eternally in a state of inaction. Is it not 
more rational, or, to «peak more correctly, is it. not necessary, to- 
look upon creation as a representalaon of that power whieh can- 
not be. estimated by any scale ? Aooording to this .view^ theiield 
of the manifestation of the divine perfections is as infinite a»> 
these perfections themselves. Eternity does not suffice toireii«> 
der testimony of the supreme bmng, if it is not) connected with- 
the infinity of space.'* 

So reasoned Kam. It is th«:efi)re probable, thai not .^y 
the portion ei space which our eye has penetratfsd with the aid 
of instruments, or may yet penetrate, but infinite space itself i» 
sprinkled over with suns, each aeoonqpnnied with its teo&c^ pla^ 
nets and comets. I say, that this is vfity probable; fbff our li- 
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imted reason ta umdble to procure for us any certainly on tlie 
subjeicl. Other regionaof ^Nioe may coptain other creatioiift 
than suns, fdanets, comets and light ; c]?eations of whacb we caa 
have-noidear Halley has laboured to produce a proof of the 
innumerable multitude of suns. ^^ If their numbar were not in- 
finite,**^ says he, ^^ there would be found in the space which they 
occupy^, a point which would be the centie of gravity of the ge- 
neral system, and towards wluch all the bodies of the universe 
would necessarily be precipitated, with a continually increasing 
motion. It is only because the Universe is infinite, that every 
thing remains in equilibrium.^ Halley s^ms to have only had 
gravitation in view here, and he says^ nothing of the power of 
projection^ However, the very motion which appears to be pro- 
per to these stars, would tend to demonstrate thdt they are ani- 
mated with a power of projection* This itself would suffice to 
shew the insufiiciency of the reasoning employed by Halley, 
agiunst whom there are besides many otlier charges. 

However, it remains not the less probable, that the beauti- 
ful Qxdsx which we observe extending as £gu: as our faculty of 
A^at caa penetrate, reigns equally through all space ; and we 
have only to search if there exist other reasons in nature to 
induce us to abandon this opinion. . Here a very important ob- 
jeeiaon p^resents itself. If there really be suns in the whole of 
qpace, and to infinity, and if they are placed at equal distancea 
fnnoL each other, or grouped into systems like that (xf the Milky 
Way, their niunber must be infinite, and the whole vault of hea- 
ven should tag^pess as . l^c^ht as the sun ; for every Ime which 
may be supposed to emanate. £com our eye towards the sky, 
w?oiitd necessarily meet a^iixed star, and thus ev^ point of the 
dcy would bring to us a ray of sideral, or wluch is the . same 
thing, of solar M^it» 

. There Isno need dt 8a3rxng that ob8^*vation ccmtradiets such 
a .deduddm^ Halley denies this consequence of the infinite 
number of fixed stars, but for reasons which are altogether er- 
roneoiuk He evidraitly confounds the appar^it magnitudes^ 
wiih ^ >^ magnitudes ; and it is only thus that he can ad- 
vamx^that the number of the fixed stars increases, it is trucj as 
the squase of their distances, but that the intervals which sepa^ 
rate them increase as the double of this square. This is an 
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ei^or. Supposing the stars uniformly diffused over the sky ; if 
we represent by unity the radius of the sphere formed by the 
m^on distance of the stars of the first magnitude from our sun 
by ), the mean diameter of these stars, and by n, their number 
at this distance ; the portion of the celestial vault which they 

will occupy to our eyes, will be equal to — —^ Ata distance 
from the sun equal to ^, the apparent diameter of the stars will 
be -3 ; but their number will be 4 w : they will thus also oc- 



cupy a space — x — upon thesphere. Thus at distances 1, 2, 3, 4, 

5, . . . fTi, the stars will always cover the same portion of the celes- 

W9r^* W9r>* n«-J« 

tial vault; the space — ^r 1 r — = m — r — will become m- 

finitely great, when m will become so itself, since -j- > how- 

ever ^oiall this quantity may be, remains always an infinite.mag- 
nitude. Consequently, not only will the whole celestial vault 
be covered with stars, but they will, moreover, be placed one be- 
hind another, in infinite series, mutually covering each other. 
It is evident that the same conclusions will be obtained, on sup-' 
posing the stars not only uniformly difiused in space^ but dis- 
tributed in systems, separated from each other by great inter- 
vals. 

Fortimately for us, nature has disposed things otherwise ; 
fortunately each point of the celestial vault does not send to the 
earth a light like that of the sun. I say nothing of the bright- 
ness and heat that would result from such an arrangement ; for. 
then, whatever wovild have been that brightness and that hea;!, 
the Omnipotent would have put our globe and its whole oigan- 
ism in a ccmdition to resist .them. I would only speak of the 
state of imperfection in which our astronomical knowledge must 
then have remained. We would know nothing of the fixed 
stars ; we should scarcely be able to discover our own sun, by 
means of its spots ; the moon and planets would only be distin-- 
guished as more or less ob9eure disks, detached from a shini&g 
ground of a solar brightness. 

\ 
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. But because the celestial vault has not, in all its points, the 
lustre of the sun, must we reject the infinity of the stellar sys- 
tem P Must we restrict this system to a confined portion of li- 
mitless space ? By no means. In the reasoning, by means of 
which we arrived at the inference of the infinite number of the 
stars, we have supposed that space was absolutely transparent, 
or that IJie light composed of parallel rays was not impaired, as 
it raoaoved to a distance from the bodies from which it ema> 
nated. Now, not only is this absolute transparency of space not 
demonstrated, but, moreover, it is altogether improbable. What 
though the planets, bodies possessed of great density, experience 
no sensible resistance in their courses, there is nothing that can 
oblige us to consider the space in which they move as perfectly 
void. What may be presumed on the subject of comets and 
their tails, would rather tend to make us suppose the existence 
of sometliing material in the regions which they traverse. The 
very matter of the tails of comets, which gradually dissipates, 
and that of the zodiacal light, necessarily have their abode in 
this space ; and, besides, supposing it absolutely void, the rays 
of light, in crossing, might and must intercept each other. This 
latter point may not only be demonstrated a priori, by the hy- 
potheses of Newton and Huygens, regarding the nature of 
light, but may also be experimentally confirmed by the compa^ 
rison of the telescopes of Cassegrain and Gregory, and the re- 
lative density before and behind the focus of a spherical mir- 
ror*. 

Space is not, therefore, absolutely transparent. But the 
slightest defect in its transparency is sufficient to annihilate that ' 
consequence of the infinite number of the fixed stars, so con- 
trary to observation, namely, that the whole heaven shovdd 

* PhUoaophical Trcmsaethns for 1813 and 1814. In the calculation of the re- 
lative density of the light before and behind the focus of a concave mirror, Captain 
Kater appears not to have reflected^ that the focus cannot be considered as a phy- 
sical point, but that it is only the place of the image of the sun, or of the flame of 
a candle. This consideration ought to introduce some corrections into the calcu- 
lations, but it does not affect the result that the light undergoes a loss in passing 
through the focus. It would be desirable that these intei^psting experiments, 
which perhaps might be directed in a manner better adapted to the object in Tiev, 
were repeated with great care. 

APKIL — ^JULY 18^. X 
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blaze upon us with solar brightness. If we suppose, for ex- 
ample, that the degree of transparency be such, that of 800 rajs 
whid\ manate from Sirius, 799 attain the distance at which we 
are placed from that planet, this would suffice, and more than, 
suffice, to make us see the system of fixed stars such as we ac- 
tually see it. 

Since rays proceed in all directions from every point of the 
surface of luminous bodies, we may represent to ourselves this 
light as composed of cylindrical fasciculi, themselves formed of 
parallel rays. The lustre of the radiating bodies will be pro- 
portional to the density of the light in these fasciculi. Accord- 
ing to the law of the diminution of the light which traverses 
homogeneous substances, not entirely transparent, the diminu- 
tion of the density of this light for each infinitely small degree 
of its progress, is proportional to this very density. Let y, 
tjlen, be the density of light at the distance iv from the radiating 
body ; for every space d a: which it traverses in its passage from 
the body) it undergoes a diminution d y, and we have d y =. -7- 
ay d sPf or integrating, log y = const — a a?. The constant 
quantity will be determined by remarking, that y =: A, for ex- 
ample, when 07 = o ; and we shall thus obtain the equation. 

Log -^ = — a 07 ; or log ~- is anatural logarithm, o, the measure 
of the defect of the transparency of space ; -, the subtangent 

Cv 

of the logarithmic curve, of which the decreasing ordinates mea* 
sure the diminution of brightness which the luminous object 
undergoes when its distance increases. Besides, in the calcula^ 

tion, we may employ for log ~- the artificial logarithm, keep- 

ing in mind, that then a, multiplied by 0.43429448, is the 
measure of the opacity. 

Let us now find what wiU be the value of a, on the supposi- 
tion (entirely arbitrary) that the light of a star, placed at the 

distance of Sirius, becomes weakened in the proportion of |— 

800 

in coming to us. Let r be the distance of Sirius, 
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Log 799 = 2.9026467793 
Log 800 = 2.9030899870 

a = 0.0005432077 

Therefore log a = 6. 7349604 — 10, 

It is easy, again, to calculate the diminution of brightness of 
stars for more considerable distances. 

Let us now suppose the lustre A of a star, such as our sun, 
but placed at the distance of Sinus, which we took a little ago 
for unity, itself equal to 1 ; the lustre of this star will be, 

j% at a distance equal to 84«28 times that of Sirius. 
T% 178.40 

A 286.16 

A 408.41 

t% 564.13 

We see, dierefore, that, at the extr^oie distances at which our 
armed eye can still distinguish isolated stars, the lui^re is di- 
minished by one-half. The absolute brightness of stars may 
establish between them differences equally remarkable and still 
greater. 

The lustre must not be confounded with the intensity of the 
light. 

This intensity is the lustre multiplied by the apparent mag- 
nitude : it is directly proportional to the lustre, and, inversely, 
the square of the distance. Thus, a stietr 564 times more distant 
from us than Sirius, has still the half of the lustre, but only 
u^ J^^th of the luminous intensity of that star. 

The lustre diminishes considerably at greater distances. At 
a distance equal to 1842.9 times that of Sirius, it is only j^^yth 
of the lustre of that star ; at the distance of 3681.8 it is not 
more than y J^ ; and at that of 6522.7, it is xt^Vir) <^ so in 
proportion. 

At what distance would the light of a fixed star still have the 
lustre of the full moon, supposing this lustre to be ^jsjytijsjf of 
that of the sun ? As we have, then *, 

I II I ■ 111 ■■ I I - ' 'II ■III n II^^^MIMBl 1^ I ■ 'I M" ■- ' Tl I.MM^M^^ II IIW^^— ■■■^^« r|-« - ' III! Il ' T 1 !"■»— ^Ml 

V \ '9 

• Here ~ =: "^^^ i8 substituted in the equation, log -~- = — a *, or 
log jr = log^log-j*)— log a. 

k2 
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The logarithm of which is = 0.7385524 

Log a = 6.7349604 — 10 



Log X = 4.0035920 
X = 10083.05 



It is therefore at a distance equal to 10000 times that of Sinus. 
Thus, a certain quantity of stars situated at this distance would 
require to be accumulated close to one another, before, in a clear 
and moonless night, our most perfect telescopes could render 
this group visible as a pale nebulosity. 

Our atmosphere, illuminated by the full moon, has not even 
^^ of its lustre, and this light suffices to render invisible to 

the naked eye all the stars whicfi are under the fourth or fifth 
magnitudes. The following calculation shews at what distance 
the stars have still a lustre equal to that of the ground of the 
sky, in a night illuminated by the full moon. 
We have then, 

Log (300000 X 90000) = 10.4313688 
The log of which is = 1.0183410 

Loga= 6.7349604—10 



Log^= 4.2833806 
Therefore x = 19203.5 

Let us still calculate the lustre of a star, which is placed at 
30,000 times the distance of Sinus; then 

Log X = 4,4771213 
Log a = 6,7349604—10 



Loga^= 1.2120817 
The number of which is 16.29602 

Therefore log |^ = — 16.29602 

The number of which is 1977100000 millions^ and expresses 
how many times the absolute lustre of the star is weakened at this 
distance. To form a conception of this relation the more easily, 
it may be remarked, that the lustre then preserved by the star 
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is 6500 millbns of times weaker than that of the full moon, or 
732^50 times weaker than that of the celestial vault in a clear 
night, lightened by the full moon. Now, this last shade may 
be considered as perfectly dark. 

We may therefore admit, that, with the degree of non-trans- 
parency, which we have supposed to exist in space, the stars, 
which are 30000 times farther from us than Sirius, do not con- 
tribute to light the celestial vault. The ground of the sky 
would therefore appear to us black, had not our own atmos- 
* phere, lightened only by the stars, itself a feeble lustre, which suf- 
fices to colour this ground of a bluish tint. 

A circumstance which proves that the ground of the sky 
would be entirely black, did we not see it through our atmos- 
phere, which is lighted by the glimmer df the stars, exists in 
what we observe regarding the planet Venus. The portion of 
its disk, which is not lighted by the sun, is sometimes distin- 
guished from the sky by a peculiar or phosphorescent light, 
but never as being darker than the ground which it covers. 
The same is also remarked in the planet Mars, when it is not 
light all over. Those who have had occasion to observe the 
starry sky on high mountains, have seen that it was dark, and 
even absolutely black, although the greatest part of our atmos- 
phere was still interposed. 

I do not know if I am deceived, but it has often seemed to 
me, that, among the small stars, of the same luminous intensity 
(the intensity is the lustre multiplied by the apparent magni- 
tude), some had a mobile and scintillating light, others a tran- 
quil light. If this be not an illusion, I would be induced to 
think that the former are smaller and nearer, the others larger and 
more distant, in such a manner that the light of these latter, 
^weakened by the defect of transparency in space, has no longer 
the density necessary for sparkling. 

The supposition that the light, independently of its divergence, 
is weakened ^^jf in coming from Sirius to us, is entirely arbi- 
trary. My object was to demonstrate that this loss, and even 
a still less at these enormous distances, was sufficient to render 
the appearance of the heavens such as we observe it, although 
the stars should yet exist in infinite number in space. It 
is not without reflection that I have assigned this' degree of 
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upacityto space» and I donbt imagine it to'be very wide of the 
truth; 

It is therefore with equal wisdom and goodness, that creative 
Omnipotence has given to space a high degree of cranslucidity, 
-unlliout, however, rendering this translucidity perfect, and that 
ithas thus limited the range of our visiooi to a determinate part 
x)f this space. In consequence of this arrangement, we are pla- 
ined in a condition to acquire som^ knowledge of the structure 
and arrangement of the universe, of which we should scarcely 
know anything, had the most distant suns sent us a light which 
underwent no diminution.— Atd/io^A^^rtt^ UniverseUe^ Feb. 18S6. 



Observations an the Spontaneous Motions of the Ova of the 
Campanularia dichotoma^ Gorgonia verrucosa^ CaryophyUea 
calycularis^ Spongia panicea^ Sp, papillaris^ cristata^ tomen- 
tosa, and Plurfmlariajalcata, By Robert E. Gbakt, M. D. 
F. R. S. E., F. L..S., M. W. S., &c •. (Communicated by the 
Author.) 

X HAT acute and indefatigable zoologist Mr Ellis, first ob* 
served in 1755 the spontaneous motions exhibited by the oca of 
the Campanularia diehotomalaam.f (SerttUaria dicholoma Lin.^, 
for some time aftar their separation from the parent. Althongh 
this interesting fact is one of the most important and best estar 
blished which has yet been discovered, connected with the gene*- 
ration of zoophytes, and one of very general occurrence in these 
animals, it has attracted so little attention for. half a century 
past^ that we find not the slightest allusion to it in the writings 
of Lamarck, Lamouroux, Cuvier, or almost any other modem 
apologist. When in company with Dr Schlosser and Mr Ehret, 
on the coast of Sussex, Mr Ellis examined the Campantdaria 
dichotoma alive, and found several vesicles on it, some o^ which 
contained ova attached to an umbilical cord. This cord was dis^ 
tinctly seen through the transparent coats of the veiade, to take 
its origin from the fleshy central part of the stem. " In other 
vesicles (he observes) we discovered these ova beginning toexbi- 

> I ■ I I .1 III I.I ■■■■I.I ...fc. m ... .1 I _ I ' _ ' - 

« Bead before the Wemerian. Natural History Societjr, 27th May 1826. 
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l^ signs of life ; they appeared to us to beevidentLy young liviag 
polypi) which extended in a circular order, the tentaeula proceed- 
ing fVom their head, as in 'other polypi. While examining them, 
some of the ova, after detaching themselves, fell to the bottom 
of the glass of water in which we had placed them ; tbey then 
began to move and stretch themselves out like fresh water po* 
lypi f ' (Ellis, Hist. Nat. des Cor., p. 116). This statement of 
Mr £His, though not altogether correct in its detail, is satisfae^ 
tory as to the motions <>f the ova which he saw escape from the 
vesicles. As this species of Campamdaria occurs abundantly 
on Leith rocks, and, at this time (May) presents the ova in a 
state of maturity^ I have examined their singular motions under 
the microscope, in presence of some friends conversant widi the 
structure of these animals. The moving ova which Mr EUis 
obs^*ved, were not, as he supposed, the same with the polypi-^ 
Kke bodies he has represented (PL xxxviii. Fig. 3. B, By B,) 
hanging from the mouths of the vesicles, but were ova which 
bad fallen from these p(Jyp.4ike bodies. The polypi-like bo- 
dies, viewed under the microsccpe, are found to be thin, trans- 
parent, motionless capsules, containing each three distinct ova, 
and presenting at their free extremities several stiffs straight, di- 
verging pointed processes, which Mr Ellis mistook for the ten.^ 
tacula of a young polypus; and was thus led to beHeve,.that 
the polypus is the iBrst formed part of a young zoophyte,, which 
I have found by experiment to be contrary to fact This mode 
of generation in Seritdatia^ by the detachment of numerous 
capsules, containing ova enveloped in a visdd matter, was known 
to Cavolini, who, forty years ago, detected the fallacy of Mr 
Ellis^s statement regarding the polypJike bodies, and suspected 
that the true ova contained in these extericnr capsules, would be 
found to exhibit the same kind of motions which he had ob^ 
served in the ova of other zoophytes ; but he did not succeed 
in obtaining the ova after their expulsion from the capsules, so 
as to verify or refute his conjecture. As I had already observed 
through the transparent vesicles of the Plumtdariajbkata the 
motions, and even the ciliae, of the ova contained in them, I 
placed one of the pol3rpi-like capsules han^ng by umbilical 
cords, from the vei^cles of the Camp, dickotoma entire under the 
microscope, and I could distinctly perceive the vortex-like cur-> 
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rents along the surface of the contained ova, and that particu- 
lar vibrating zone immediately around them, which we always 
observe along a ciliated surface, when the ciliae are in too rapid 
motion to be distinctly seen. On allowing the three ova to es- 
fsape into the water of the watch->glass, by tearing open the cap- 
sule with two needles, they immediately began to glide to and 
fro. along the bottom, and I could now perceive the ciliae vibrat- 
ing on their surface as they moved forward. The ova of this 
minute zoophyte are very numerous, amounting to twenty or 
thirty in each vesicle, which is probably the reason of the poly- 
pi-like capsules, to allow so many ova sufficient space to deve- 
lope themselves on the outside of the vesicles. I have never ob^- 
served more than two ova in a vesicle of the PlumuJariaJitlcata, 
and they have space to aiTive at full maturity within that vesi- 
cle. The ova of the Camp, dicliotoma are very minute, regularly 
formed oval bodies of a semiopaque milk-white colour ; the cilise 
distributed over their surface, propel them only in one direction ; 
their motions and general appearance, like those of other ova, 
are so peculiar^ that they are easdly distinguished from animal- 
cules, by any person who has once examined the mature vesicles 
of a zoophyte. The cUia on the surface of these and other ova 
are minute filaments, which may be compared to the small hairs 
covering the human body ; they do not add to the internal or- 
ganization of the ovum, nor render it as complex as that of the 
adult animal which possesses highly organized polypi ; th^ are 
organs Ivhich exist in the adult zoophyte, and in the amplest 
known forms of animal matter, the motions of the simplesit gela- 
tinous animalcules binng performed by them ; and they are ne- 
cessary to prevent the ova from falling by their own gravity like 
the seeds of plants, to be buried in the ever-moving sands. 

Cavolini prosecuted for two successive years, 1784-^, his re- 
searches into the structure and economy of the Gorgonia verrur- 
cosa Lam., particularly with reference to the spontaneous mo^ 
tions and the development of its ova ; and his observations on 
this animal form a model of patient and scientific inquiry, which 
has no equal in the .history of zoophytology. He examined the^ 
position of the ovaria at the base of each polypus, watched the. 
manner in which the ova were discharged through eight small 
oviducts, (^>ening between the bases of the eight tentacula, and 
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has given enlarged representations of the forms which the ova 
assumed while swimming to and fix), and of their appearaooe 
when laid open. He observed, that the ova were all somewhat 
^g-shaped ; that they passed through the oviduct with their ta- 
pering end pointed forward ; and that, as soon as disdiarged, 
they turned up their rounded thick extremity, and ocmtinued to 
swim about with that extremity always forward (Cavolini, 
Abhand. uber Fflanzen-'thiere, p. 48). On cutting off a smidl 
portion of the outer covering frcmi the base of a poljrpus, he 
generally observed five ova of a flesh-red colour, like those he 
saw passing out through the oviducts. In the month of Jtme, 
he observed the polypi of the Gorgonia in the act of discharging 
their ova ; a portion of this zoophyte^ only six inches high, dis- 
charged ninety ova in the space of an hour. The ova first 
mounted in a spiral direction to the surface of the water, then 
swam in a horizontal direction to the margin, without changing 
their forms. Under the microscope, he repeatedly observed the 
ovum change its lengthened form to that of a sj^ere, and wh^i 
the microscope was perfectly steady, he was surprised to see the 
ovum bound off with rapidity from the place where it lay, and 
keep itself in a constant quick motion as long as he watched 
it (Abh. p. 48). " On looking again at the vessel in whidi 
the Gorgonia lay (he says) I found that all the ova had ar- 
ranged themselves round the margin, with their rounded thick 
ends applied to the sides of the vessel, like a swarm of wood-lice 
<m a branch ; and whai I pushed them off with a needle, they 
changed thar forms in an extraordinary manner, while they con- 
tinued to swim about in all direptions.^ 

In the CaryophyUta cahfcularie Lam. {Madrepora ce^cuta- 
ris Lin.)^ Cavolini observed that the ova were, like those of the 
Grorgvwia, in a state of maturity in spring, and were discharged, 
in the same manner, through small distinct openings between 
each of the tentacula. They were seen through the transparent 
sides of the polypi to occupy a similar situation at their base ; 
they had the same ovoidal shape, but were of a darker red co- 
lour than those of the gorgonia, and somewhat larger. They 
exhibited the same singular j^nomena; they glided about in 
the water ; swam to the surface ; changed their forms, in a va- 
riety of ways, on the slightest irritation ; and, when torn under 
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the microflcope, they exhibited the same granular structure 
(Cav. Abhand. p. 50.) The detailed account which Cavolini 
has given of the spontaneous motions of the ova in these two 
soophjtes, agrees so remarkaUy with what I have observed in 
other genera, that I have not the least doubt that they are proc- 
duced in the same manner, by the rapid vibration of minute ci^ 
Ua -distributed over their surface ; and that the dliss have 
escaped his observation, and that of Mr Ellis (in the Campanu- 
laria) only from their not employing the high magnifying^ 
powers necessary to render them distinct. 

In a memoir on the Structure and Functions of the Sponge, 
read to t\ie W^nerian Society, in March 18^, I described the 
singular motions which I had observed in the ova of the Spongia 
jpovuc^aLam., Sp*papillaris^crigtixkiytomento8a^ between the time 
of their expulsion from the fecal orifices, and that of their perma- 
nently fixing themselves to develope on the surface of watch-bass- 
es, and represented the appearance of the cilise which I had disco^ 
vered by the aid of the microscope, vibrating on the surface of the 
ova as they moved about in the water, and even for a short time 
after they had fixed themselves (see Edin. Phil. Joum. \cA, xiii. p. 
882.) The details connected with the formation and detachment 
of these ova, their structure at the time of expulsion, and the 
changes they undergo during the fixing and develc^ing of their 
bodies, are reserved for the continuation of my memoir on that 
animal ; but, with reference to their spontaneous motions, I may 
here observe, that they are all somewhat egg-shaped, the dlisB 
cover every part of thdr surface, excepting their posterior ta^ 
pering extremity, where I have never distinctly perceived them. 
In swimming, they always carry their broadest extremity for- 
ward. They have a granular structure, and a rough surface, 
like the ova of the gorgonia ; but spicula are distinctly discerni- 
ble in those of the Spongia panicea, at the time of their expul- 
sion. They do not change their forms, while swimming, like 
the ova of many other zoophjrtes, but glide along with a regular 
and smooth motion. After remaining some time in the water, 
lihey generally come to the sur&ce, and collect round the mar* 
gin. When one of them is placed in a drop (^ water, under the 
microscope, we oft«n see the motions of the cilise gradually 
cease, and become again suddenly revived j without the ovum' 
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.undergoing^ the leiu$t change of foim ; on cutting an ovum of the 
Sp. papiUaris transversely through the middle, its anterior half 
continued the motions of its dlise for ^4 hours. The form of 
the ovum, and its general appearance, vary with the species, and 
are as easily distinguishable as those of the adult. Having now 
examined these ova during two. successive years, ukL having 
varied my experiments in every possible manner, I consider 
the spontaneous motions of the ova in the above species as suffi* 
dently established by direct observation, and by the analogy of 
other zoophytes. 

The obsa'vations which I have lately made on the ova -of the 
Plumvlaria Jalcata Lam., have not been less satisfactory than 
those so often repeated on the ova of the sponge. I have taken 
the mature ova from the vesicles of the plumularia, and examined 
their spontaneous motions, under the microscope, in the presence 
of experienced naturalists ; and I now present to the Wemerian 
Society eight of these ova growing and branching on the side of 
a glass vessel, after their having remained three weeks in that 
situation. This species is very common in the deeper parts of 
the Frith of Forth ; its vesicles are very numerous, and its ova 
are in full maturity at the beginning of May. The ova are 
large, of a light brown colour, semi-opaque, nearly sj^erical, 
composed. of minute transparent granules, ciliated on the surface, 
and distinctly irritable. There are only two ova in each vesicle ; 
so that they do not require any external capsules, like those of 
the campanularia, to allow them sufficient space to come to ma- 
turity. On placing an entire vesicle, with its two ova, under 
the microscope, we perceive, through the transparent sides, the 
dlise vibrating on the surface of the contained ova, and the cur- 
rents produced in the fluid within by their motion. When we 
open the vesicle with two needles, in a drop of sea-water, the ova 
glide to and fro through the water, at first slowly, but afterwards 
more quickly, and their ciliae propel them with the same part 
always forward. They are highly irritable, and frequently con- 
tract their bodies so as to exhibit those singular changes of form 
dpoken of by Cavolini. These contractions are particularly ob- 
served whai they come in contact with a hair, a filament of con- 
ferva, a grain of sand, or any minute object ; and they are like- 
wise frequent and remarkable at the time when the ovum is-bu- 



156 On Noises accompanying the Aurora Borealis. 

gied in attaching its body permanently to the surface of the glass. 
After they have fixed, they become flat and circular, and the 
more opaque parts of the ova assume a radiated appearance ; so 
that they now appear, even to the naked eye, like so many mi^ 
nute grey coloured stars, having the interstices between the rayg 
filled with a colourless transparent matter, which seems to harden 
into horn. The grey matter swells in the centre, where the 
rays meet, and rises perpendicularly upwards, surrounded by the 
transparent homy matter, so as to form the trunk of ^the future 
zoophyte. The rays first formed are obviously the fleshy cen- 
tral substance of the roots, and the portion of that substance 
which grows perpendicularly upwards, forms the fleshy central 
part of the stem. As early as I could observe the stem, it was 
open at the top ; and, when it bifurcated to form two branches, 
both ^were open at their extremities, but the fleshy central 4nat- 
ter had nowhere developed itself as yet into the form of a poly- 
pus. Polypi, therefore, are not the first formed parts of this 
zoophyte, but are organs which appear long after the formation 
of the root and stem, as the leaves and flowers of a plant. ^ 

From these observations it appears that the so-named ova of 
many zoophytes, when newly detached from the parent, have the 
power of buoying themselves up in the water, by the rapid mo- 
tions of dlise placed on their siuface, till they are carried by the 
waves, or by their own spontaneous eflbrts, to a place favour- 
able for their growth, where they fix their body in the particu- 
lar position best suited for the future development of its parts. 
How far this law is general with zoophytes, must be determined 
by future observation. 



On the Noises thM sometimes accompa/ny the Aurora Borealis, 

XXAviNG, many years ago, both in this country and in the Shet- 
land Islands, heard very distinctly noises proceeding from the po- 
lar lights, we have always given full credit to the statements of 
those observers who have published accounts of this fact. It is 
true, that late observers, particularly our friends and former pupils 
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Scoresby * and Richardson *f-, nevelr heard such noises, although 
they have seen many polar lights. But their observations were 
made during a minimum period of this meteoric phenomenon^ 
while those striking instances of which accounts are published^ 
occurred during a period when the energy of the polar lights 
was great, or in a maximum state. Muschenbroek says, that 
the Greenland fishers, in his time, assured him Uiat they had 
frequently heard noises proceeding from the aurora borealis. 
Mr Naime is confident that he has heard a hissing and whizzing 
noise when the polar lights were very bright ; and Mr Cavallo 
aflSrms that he more than once heard a crackling noise from po- 
lar lights. Giesecke, who resided so long in West or Old Green- 
land, says, ^ The Polar lights sometimes appear very low, and 
then they are much agitated, and a crashing and crackling 
sound is heard, like that of an electric . spark, or the falling of 
hail." Professor Parrot of Dorpat, describes a magnificent po- 
lar light he witnessed, on 22d October 1804, from which a 
crackling and rustling noise proceeded. We learn from the in? 
habitants, says Captain Brooke, in hia interesting travels through 
Norway, with respect to the polar or northern lights, that they 
had frequently heard the noise that sometimes attends them, 
which they describe like that of a rushing wind. At Hammer- 
fest, they said they were violent, and descended so low that it 
would appear almost possible to touch them. In a letter from 
Mr Ramm, of Tonset in Norway, addressed to Professor Han- 
steen, and published in the MagasAnfur Nakwrwidenskaberney 
Christiana 1825, st. 1., we are told that he several times heard, a 
quick whispering noise, simultaneously with the motion of the. 
beams of the polar lights. In the same journal Professor Han- 
steen remarks, ^^ The polar regions being, in reality, the na- 
tive country of the polar light, we ought to be peculiarly inte- 
rested in obtaining any additional information on the natural 
history of this remarkable phenomenon ; and we have so many 
certain accounts of the noiste attending it, that the negative ex- 
perience of southern nations cannot be brought in opposition to 

• Arctic Regions and Journal of a Voyage to the Northern Whale Fishery. 

f "^ Remarks on the Aurora Borealis'^ in Franklin and Ridiardson's Jour- 
ney to the Shores of the Polar Sea. 
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our positive knowledge* Unfortunately, we live, since the be»^ 
ginning of this century, in one of the great pauses of this phe- 
nomenon ; so that the present generation knows but little of it 
firom personal observation. It would, therefore, be very agree- 
able to receive, from older people, observations of this kind, 
made in their youth, when the aurora borealis shewed itself in 
its full splendour. It can be proved mathematically, that the 
rays of the northern lights ascend from the surface of the earth, 
in a direction incUning towards the" south (an incFination which,^ 
with us, forms an angle of about 73"".) If, then, this light oc* 
cupies the whole northern sky, rising more than 17^ above the- 
zenith, the rays must proceed from under the feet of the ob-^ 
server, although they do not receive their reflecting power till 
they have reached a considerable elevation, perhaps beyond our 
atmosphere. It is therefore conceivable, why we should fre- 
quently hear a noise attending the northern lights, when the in- 
haJntants of sotUhem comUfies, who see these phenomena at a 
distance of many hundred miles, hear no leport whatever. 
Wargentin, in the fifteenth volume of the Transactions o/ the- 
Swedish Academy j says, that Dr Gisler and Mr Hellant, who 
had resided for some time in the north of Sweden, made, at the 
request of the Academy, a report of their observations on the 
aurora borealisJ" 

The following extract is given by Hanste^i from Dr GislerV 
account :— ^^ The most remarkable circumstance attending the 
northern lights is, that, although they seem to be very high in 
the air, perhaps higher than our common clouds, there are yet 
convincing proofs that they are connected with the atmosphere, 
and often descend so low in it, thaty ai iimesy they seem to toach 
the earth itself; andy on the highest mountains^ tl^ produce an 
effect like a wind round thejbce cfthe traveller^ He also says, 
that he himself, as well as other credible persons, ^< had often 
heard the rushing of them, just as if a strong wind had been 
blowing (although there was a perfect calm all the time), or like 
the whizzing heard in the deocnnpositionof certain bodies dunng 
a cliemical process.^ It also. seemed to him^ that he noticed ^ a 
smeU cf smoke or burnt saity"^^ I must yet add,^ says Giider, 
*^ that people who had travelled in Norway, informed m^ they 
have sometimes been overtaken, on the top of mountains, by a 

1 
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thin fog, very similar to nordiem lights, and which set the air ia 
motion: they called it Sildebleket (Haring*8 Lightning), and 
said that it was attended by a piercing cold, and impeded resjn^ 
ration.^ Dr Gisler also asserts that he often heard ^ qfa whu 
iuk-grey cMJbg^ of a greenish tmge^ whtch, though it did not 
prevent the mountains from being seen^ yet somewJuxt obscured 
the sky^ rising from the earth, and chan^ng itself at last into an 
aurora ; at least, such a fog was frequently the forerunner of this 
phenomenon.^ To Jthese observations,. Professor Hansteen adds, 
that Captain Abrahamson, in the Transactixms of the Scmidina^ 
vian Literary Society , has given an account of setferal observa^ 
tions of noises that were heard along with the northern lights. 
The Professor concludes with the observation, that he himself 
knows several persons that have heard the same sounds, and ex- 
presses his surprise that a fact so wdl established should be called 
in question ; and relates, with some sharpness, a conversation he 
bad on this subject with an Englishman, who remarked that the 
Norw^ian tales of noises from polar lights were akin to the 
ghost stories of this country ;— every one, he said, had heard of 
ghosts, but no person had ever seen one. 



On the presence of Iodine in the Mineral Spring of Bonning- 
touy near Leith. By Edwaed Turner, M. D. F. R. S. E. 
&c. In a Letter to Professor Jameson. 

Dear Sir, 

JL HAVE the pleasure to inform you that the Bonnington mi- 
neral water which you lately sent me far examination, contains 
Iodine in addition to the other substances hitherto discovered 
in it. The iodine was first detected by my pupil Mr W. Cop- 
land, to whom I gave the water for analysis, with directions to 
examine it for the presence of that substance ; and I have since 
found it myself in several portions of the same water purpose- 
ly brought at different times from the spring, so that it may be 
regarded as a regular constituent. The iodine may be readily 
detected by the following method : — Evaporate a pint of the 
water to dryness ; take up the soluble parts in a drachm or two 
of a diluted solution of starch, quite cold, and add a few drops 
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of concentrated sulphuric acid ; the characteristic blu.e colour 
will then make its appearance. I prefer the use of sulj^u-- 
ric to nitric add or chlorine for decomposing the hydrio- 
dic acid ; for it e£Pects that object with certainty, and doe^ not 
decompose the iodide of starch, or prevent its formation, as the. 
two last are apt to do. 

. The greater part of the iron in the Bonnington water is un- 
der the form of the carbonate of iron, which is held in solution 
by free carbonic acid. It also contains the muriatic and sul- 
phuric acids, in combination with lime, magnesia, and soda, the 
last of which is the predominating base. Potash is also present^^ 
and forms the hydriodate of potash with the hydriodic acid. Its 
quantity, however, is more than sufficient for saturating that 
acid; for the residual salts still contain it, after the hydriodate 
of potash has been removed by alcohol. 

I have examined portions of water from the springs of Har- 
rbwgate, Moffat, and Pitcaithly, but could discover in them no 
trace of iodine. I remain, dear Sir, yours most faithfully, 

Edward Turner. 

Addition by the Editor, 

Since the discovery of Iodine in some marine plants by Cur- 
tois, it has been found by Kriiger and Fuchs in small quantity 
in the salt-springs of Sulzer and Halle ; more lately in minute 
quantity in the salt-springs of Rosenheim by Vogel of Munich, 
and by Professor Liebig in the salt-springs of Darmstadt. An- 
gdini and Cantu have detected this curious substance in some 
mineral waters in Italy ; and Vogel, as far as we know, was the 
first who ascertained its presence in the mineral waters of Ger- 
many.. Being informed that the mineral waters of Heilbrunn, 
in the circle of Isar, in Bavaria, were used by the inhabitants as 
a specific against diseases in the glandular system, especially the 
goitre, Vogel was led to suspect the presence of iodine, which he 
soon detected by means of the usual re»ag@ats. The iodine was 
in the state of hydriodate of soda. 

W^e take this opportunity of recommending the analysis of the 
mineral waters of this country to the attention of naturalists ; 
and we do this in the conviction, that a knowledge of the con- . 
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tents of mineral and other waters is intimately connected, not 
only with many important changes perpetually taking place iH 
the solid strata of the globe, but also witli the chemical compo- 
sition of mountain rocks, and of the materials of their beds and 
veins. The gazeous matters associated with natural waters, are 
also worthy of the attention of the naturalist ; the more espe- 
cially, as diey are dTten connected with those aeriform substan- 
ces which are perpetually rising through the fissures and stratar- 
seams of rocks. These aeriform emanations from rocks, are an- 
nounced by the sulphureous, empyreumatic, acid or other odours, 
perceived over the outgoing and in the body of the fissures ; 
also, by their sometimes extinguishing lights, when placed in or 
over fissures ; in other cases, by the emanating air taking fire. 



Intelligence Jrom t?ie Land Arctic Expedition^ wider Captain 
Franklin and Dr Ricfiardsofi. 

An the Edinburgh Philosophical Journal, we gave an account of 
the early progress of the Land Arctic Expedition, under Cap- 
tain Franklin and Dr Richardson. The following contains an in- 
teresting statement of its progress, up to September last, which 
is the latest information from the travellers. 

" W« have travelled incessantly since we left Lake Superior. 
We overtook our boats, which, with their crews, left England in 
June 1824, eight months before us, about half way to this place, 
or four or five days march to the southward of Mathye Portage. 
We embarked in them at Chepewyn, on the J^th July, and ar- 
rived in Mackenzie's River on the 81st. At Fort Normans, Dr 
Richardson separated from the rest of the party. Captain 
Franklin and Mr Kendale went down the river to the sea in one 
boat, whilst Dr Richardson brought the others and their car- 
goes up Bear Lake River, which falls into the Mackenzie a few 
miles below Fort Normans. Franklin made a prosperous voy- 
age, and on the 16th of August, exactly six months from the 
day he sailed from Ijiverpool, had an extensive view from the 
summit of Garry's Island, of the open sea, clear of ice, with 
many black whales, belugas, and seals, playing about. The 
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water at Whale Island is, as Mackenzie states in his chart, fresh, 
but a few miles from Garry^s Island, which is 80 miles to 
seaward, and out of si^t of the other, it changes its colour and 
taste. The mighty volume of waters which rolls down the Mac- 
ken^e, carries shoals of sand and a brackish stream a long way 
out. Captain Franklin did not join Dr Richardson and his 
party before the 5th September last, at Port Franklin, in Bear 
Lake, the navigation up the river being tedious, from the 
strength of the current The Sharpeyes or Quarrellers of Mac- 
kenzie, who inhabit the lower parts of the river, resemble' the 
Esquimaux a good deal in their manners and languiEige, and that 
part of the tribe who live nearest the sea, were partially under- 
stood by our Esquimaux interpreter. The Esquimaux being 
at this season inland hunting the rein deer, were not seen, but 
the Sharpeyes have promised to ^ve them notice of our intend- 
ed voyage next year. Every thing at present prpmises success to 
our future operations. The boats sent out from England an- 
swer admirably, and we^are well provided with stores for the 
voyage. During Captain Franklin^s absence, Dr Richardson 
surveyed this lake, which is about 150 miles long, extending 
from Lat. 65** 10' Long. 128** 2St\ where Fort Franklin is built, 
to Lat. 67° Long. 119% within 70 miles of the nearest bend of 
the Coppermine River, and about 85 miles from its mouth. 
Garry's Island lies in Lat. 69° 29' Long. 185° 42^, about 450 
miles from the mouth of the Coppermine, and about 600 from 
Icy Cape, distances which may easily be accomplished, even du- 
ring the short period that the arctic sea is navigable for boats, 
if no greater obstacles occur than were visible from the mouth of 
Mackenzie's River. A canoe is to be deported at the North 
Eastern arm of this lake, by which the eastern party will save 
200 miles of land journey on their return. — But a very cursory 
view of the rocks was taken in the voyage down the river, as was 
to be expected from the rapidity with which the party travelled. 
The oldest rocks met with were in the portions of the Rocky 
Mountmns which skirt the river, and which are composed of 
transition limestone. From that there is a very complete series of 
formations down to the new red sandstone, exposed in various 
parts. The rocks of the coal formation are, particularly interest- 
ing, from the strong resemblance the organic remains found in 
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the sandstone slate, and bituminous shale, have to those seen in 
England. They met with severaF leptdbdendra^ compressed 
tike the English ones, also impressions of ferns and reeds. They 
had not, however, found any beds of coal belonging to this forma- 
tion, but large deports of a new bituminous wood-coal, mixed 
with layers of mineral pitch. This is found in various p&rts of 
the river, and on Garry^s Island, at its mouth, sometimes depo- 
sited on the fixed rocks, but^never, as far as could be ascertained^ 
under any of them. It is generally associated with a rich earthy 
loam, and seems to derive its origin from great deposits of tim- 
ber, compressed under alluvial, or, to speak in a newer language, 
diluvial matters, and impregnated with the bitumen, exuding in 
immense quantities from the carboniferous limestone, which ex- 
ists in enormous masses in this country, constituting whole dis- 
tricts and ridges of mountmns. The shells and corallines of the 
limestone are very fine and perfect. The fibrous structure, and, 
indeed, the shape of the trees, may stiU be clearly traced in the 
coal. From the twisted state of the woody layers, I sujspect that 
a great portion of the coal has been formed from roots, or from 
trees that have grown in a climate equally sevei'e with this ; the 
resemblance being very perfect to the wood of the spruce-fir, 
which grows in the surrounding country." 



Additional InfornuUion. 

We have read another letter, dated Fort FrankHn, from which 
the following is extracted : 

" Fort Franklin^ Great Bear Laike^ 
" My Dear Friend, September 6. 1826. 

" Here I am once more housed for the winter. 

* Hebrum prospiciens, et nive candidam 
Thracem, ac pede barbaro 
Lttstratam Rhodopen.* 

After six months of constant travelling, our winter residence 
is pleasantly situated on the banks of a lake 150 miles long, deep 

l2 
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and abounding in fish, its shores well wooded, considering the 
high latitude, and frequented by moose deer, musk oxen, and 
rein deer. We have abundant stores for next yearns voyage, but 
our party is large, and we depend on the fishery and chase for 
support during the winter, yet hope to fare well. In our ex- 
cursion of three weeks along the lake, which I made since my 
arrival, I obtained a boat-load of excellent venison, and our nets 
Imve occasionally given us.50 or 60 trout in a-day, weighing each 
from 20 lb. to 50 lb., besides 200 to 300 of a smaller fish called 
fresh-water herrings. Notwithstanding all these comforts, the 
wiser part of us live in some fear ; for any sudden amelioration 
of the climate, produced by the approach of a comet to the earth, 
or any other of the commotions amongst the heavenly orbs dread- 
ed by astronomers, might cause us to be swept into the lake, as, 
our fort being built on an iceberg, a thaw might prove fatal to its 
stability. The ground, although it produces tre^ of consider- 
able size, is constantly frozen ; the mud with which our house is 
{Mastered was dug out by the aid of fires last month, and 
now, at the close of the summer, the excavation under our hall- 
floor, which we intended to convert into a cellar, has been work- 
ed only to the depth of three feet, its walls of clay being frozen 
as firm, and harder, than a rock. I hope, however, we shall es- 
cape such a catastrophe, as Moore, in his almanack, says nothing 
about it; unless, indeed he means to give us a hint, when he sayd 
* About this time, before or after, certain northern powers will 
make some stir in the waters.^ 

" I have had no fly-fishing for want of proper tackle. The 
gigantic trout of this lake would disdain such a mosquito as we 
were wont to fish with, and I see no pleasure in bobbing for 
thein with a cod hook and cable. One of the monsters might 
take a fancy to drag the fisherman to his sublacustrine abodes. 

Captmn Franklin and Mr Kendall have been to the sea, which 
they found in Lat. 69^ 29', quite clear of ice, on the 16th of 
August. Mackenzie was very near it in his voyage down the 
river, which bears his name, but did not reach the salt water, by 
about thirty miles. They left letters for Captain Parry and his of- 
ficers from their friends in England, buried at the foot of a pole, 
on which they suspended a flag. They retiu*ned only yesterday. 
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and the dispatch, by which I send this, sets out to-morrow with 
intelligence of their proceedings to Grovernment 

'^ Mr or at all events Mrs H. will rejoice to hear that we have 
a Highland piper, and a crew of hardy and hearty sons of the 
mist, who foot it every night after the labours of the day to 
the sound of their native music. We lack only a little of the 
mountain dew to invigorate the dance. For my part I think 
water a more wholesome beverage ; but there b a great deal in 
the name, and prejudices are difficult to be overcome." 

In a letter from Captain Franklin to a friend in London, and 
published in the Courier Newspaper, is the following state- 
ment. 

^^ I do most heartily congratulate you on the prospect we 
had from Garry^s Island, of a perfectly open sea, without a par- 
ticle of ice, as it is another step gained in confimsation of ymu* 
much contested hypothesis. We saw nothing to stop the ships, 
but, on the contrary, every thing around us strengthened my 
hope of their effecting the passage. The Indians, indeed, have 
a report, that, between the Mackenzie and Copper Mine River, 
there is a point which stretches far to the north, which is gene- 
rally surrounded with ice. If this be true, the ships^may per- 
haps be checked in their progress for a time ; but I think they 
will not be altogether stopt, providing they have been enabled 
to get to the main shore, to the eastward of Regent^s Inlet. No 
Indian, however, with whom I had spoken in my recent visit to 
the sea, can speak of this point, or of the obstruction, from 
his own observation ; and the report seeme, like many others cur« 
rent among them, to have passed from generation to generation, 
which at the first had but little ground to stand upon," 

Franklin has thus, in our opinion, succeeded in realising, to 
a certain extent, the views of the learned and distinguished Se-> 
cretary Barrow. We ardently hope and trust, that the honour 
of effecting the North-west Passage, will not be allowed to pass 
from us, and that Captain Parry will be again dispatched to 
finish this grand nautical enterprise. The Congress of the 
United States are, we are informed, at this moment consider- 
ing a proposal laid before them for the discovery of the North- 
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west Passage, whidi, from the known activity of that body, may 
be agreed too, and thus, in all probability, we shall hear of the 
Amefrican 'flag traversing the Polar Sea, and doubling Icy Cape. 
The Americans, by this achievement, would secure to them- 
selves and deservedly, a splendid name in the annals of geogra- 
phical discovery, — a name that ought to be ours, and which 
would add another and enduring laurel to the wreath of glory 
which surrounds the maritime honour of this nation. 



Remaarks on the Structure of same Calcareous Sponges. By 
Robert E. Grant, M. D., F. R. S. E., F. L. S., M. W. S., 
&c. Communicated by the Author. 

XhE Spongia compressa Fabr. Gmel. Lamouroux, (S-Jb- 
Umea^ Montagu), afibrds a good example of a species in which 
the axis is composed entirely of calcareous ^spicula. This is a 
small white tubular compressed species, generally about an inch 
in length ; it bangs from the under.surface of rocks by a thick 

, short peduncle ; it is entirely hollow, and opens by one or more 
marginal apertures at its pendent extremity ; its parietes are of 
equal thickness throughout, nearly as thin as writing paper, and 
every where pierced with minute openings, which are visible to 
the naked eye on the external and internal surface, and its cur- 
rents are distinctly visible, both those passing in through the 

'pores, and those issuing from the large pendent orifices. It is 
a hardy species, growing in very exposed situations, and in cold 
climates. Fabricius observed it on the coast of Greenland, Pro- 
fessor Jameson and Dr Fleming on the shores of the Shetland 
Islands, Montagu on the coast of Devonshire, and I have found 

' it very abundant in the Frith of Forth. They bang like small 
white leaves from the surface of rocks, at low-water mark, 
being always in a collapsed state, and their opposite sides in 
contact during the retreat of the tide ; but, when suspended for 
a short time in pure sea water, their parietes separate, and th^y 

' become like small distended bags pouring forth a continued and 
obvious current* The pores pass through their parietes in a 
direction a litde oblique, from below upwards, and the margins 
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of the iecal orifioes are surrounded with the projecting extremi- 
ties of minute shining spicula. To the naked eye their ext^mal 
suriace appears even and villous, and on tearing them open, 
their internal surjEeu^e appears more compact, and the termina- 
tions of the pores are wider. On tearing a portion of this 
sponge into minute fragments, and examining them under the 
microscope, we find, in place of the homy tubular fibres of the 
S. commumsy which Mr Ellis has compared to fine filaments of 
catgut, the whole axis composed of slender, shining, transparent 
spicula of r^ular and constant forms. Two forms of spicula 
are observed in this species, the one is tri-radiate, conasdng of 
three rays of the same form and size, united at one point, and 
forming equal angles by their union ; the rays are thickest at 
their pcnnt of diverg«K%, and taper slightly to near thdr free 
exiresniUes, whare they are brought suddenly to a point* The 
rays of the tri^radiate spiculum are hollow within, shut at their 
free extremities, and have no superfidal openings ; but their in- 
ternal cavities cmnmunicate freely at their point of junction, Wk& , 
fcnrm there a small central reservoir. These spicula vary much 
in size in the same individual, but their general length is about 
the sixth of a line, from the extremity of one ray to the extre- 
mity of another; and I have not observed any difierence in 
their magnitude taken from specimens, one of which was ten 
times the size of the other. The other spiculum of the com- 
pressa is the clavate, which is broadest and rounded at one end, 
tram which it tapers regularly to a point at the other ; it is 
quite straight for two-thirds of its length from the pointed end, 
but the remaining thick part is bent so as to describe the fourth 
part of a circle. This spiculum is distinctly tubular, and shut 
at both extremities. The very small straight spicula, which we 
always observe along with these two, appear to be only broken 
rays of minute tri-radiate spicula. These spicula consist of car- 
bonate of lime, and exhibit no trace of phosphate of lime, on 
employing the usual agents to detect its presence. When we 
examine with the microscope the arrangement of these spicula 
in the compressa^ we observe two r^ys of the tri-radiate spicula 
contribute to form the polygonal pores, while the third ray 
serves to defend and maintain a space between the pores for the 
lodgment of the soft parts and ova of this animal ; the curved 
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end& of the clavate sjHcuIa hang over and converge around the 
eiitrances of the pores, and seem to have a relation to that func- 
tion. As these tubular spicula have no external opening, they 
cannot be the cells of polypi, or contribute in any way to pro- 
duce the currents of this sponge. 

The Spcngia nivea^ Gr. is a small sessile flat spreading 
species, of a pure white colour, which I have only found on the 
under surface of sheltered rocks at Prestonpans Bay, during the 
ebb of stream-tides : it is not very uncommon there ; it appears 
like patches of mineral agaric, or rock-milk, on the roofs of 
small caves, is about two lines in thickness, spreads to the ex- 
tent of one or two inches in diameter, and is smooth on the sur- 
face. Its pores are just visible to the naked eye, and its fecal 
orifices are regularly and beautifully constructed ; there is a 
gentle rise of the surface to the margins of the fecal orifices, the 
margins are quite circular, and have thin transparent termina- 
tions ; the. orifices are never produced so far as to form distinct 
papillae, and their currents are directed perpendicularly down- 
wards, in the natural position of the animal. When the nivea 
is checked in its growth, and prevented from spreading by the 
crowding of other animals around it, its surface becomes waved, 
and in many places presents elevated sharp ridges, which allow a 
greater space for the distribution of the pores. (See specimens 
in the Museum of the University, S. nivea, Gr.) The axis of 
this sponge is composed almost entirely of large tri-radiate spi- 
cula, some of which are more than half a line in length, and 
thick in proportion ; their forms are seen by the naked eye. 
These triradiate spicula occur of different sizes, to the minute- 
ness of the fiftieth of a line in length, their rays taper regu- 
larly from their place of junction to their sharp-pointed extre- 
mities, their internal cavities are very distinctly seen in the large 
spicula. The second form of spiculum in the S. nivea is the 
most remarkable, though the rarest ; it consists of a straight 
line, with two opposite lateral projections in its middle, which 
are generally a little curved. When these lateral processes are 
large and straight, it becomes a regular quadriradiate spiculum, 
but they are generally much shorter than the other two rays ; 
And when they are placed near one extremity of the spiculum, 
it appears under the microscope like a small dagger with a 



of some Cakarealis Sponges. . \9i 

Ixindte. The qiuuiriradiate spicula are generally very minute, 
and in number about one to a hundred of the triradiate. The 
third kind of spiculum iti this species, is a very minute straight 
equally thick spiculum, obtuse at both ends, and generally about 
the fiftieth of a line in length ; this form is very abundant, and 
may possibly be derived from the broken rays of very small tri- 
radiate spicula, as in the compressa. These three kinds of spi-^ 
cula are likewise <»lcareous, and dissolve with rapid efierves* 
eence on being touched with diluted nitric acid. On looking 
closely into the surface of the S* nivea, with a single lens, we 
perceive that the large triradiate spicula lie parallel with the 
surface, and contribute to form and protect the pores. 

In a portion of the Spongia coniplicata of Montagu, sent me, 
along with fragments of nearly thirty other sp^ies of British 
sponges, by the Rev. Dr Fleming of Flisk, who has collected 
^md studied the British zoophytes for upwards of twenty y^rs, 
I observe the axis to consist entirely of very minute triradiate 
spicula, which dissolve rapidly with effervescence, when touched 
with nitric acid. Dr Fleming mentions this species as an inha^ 
bkant of the Frith of Forth, and considers it a variety of the 
S> botryoides of most authors. The triradiate spiculum not 
only occurs alone, and very smaU, in this species, but is quite 
peculiar and very imperfect in its form ; the rays are very 
short and disproportionally thick ; they often diverge at unequal 
angles, and, on viewing the spiculum sideways, they are seldom 
found to lie in the same plain. This sponge has a white colour, 
like the other calcareous species, and, when dry, the spicula on 
its. surface have the same shining silvery lustre. The triradiate 
spicula of the S. botryoides were figured and described by Mr 
Ellis, and have been mentioned by most writers since his time. 
Montagu and Lamouroux have very judiciously introduced the 
forms of the spicula into their definitions of this species ; and in 
order to distinguish them from the triradiate spicula of the 
S^ compUcaiaj Montagu mentions that they are more than four 
times as large as those of the latter spcHige. From having inva- 
riably found the trii^diate spiculum present, either alone or com- 
bined with other forms, in calcareous sponges, I have no doubt 
that the true S. botryoides, if distinct from S. compUcata, will 
be found to have a calcareous axis. A portion of another 
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sptdea, presented me by Dr Flemmg, onder the name (^ 
S. pulverubfUOj presents two kinds of qncula, both of vdudi 
cAarvesce and dissolve quickly in nitric add; one of these 
Smm is a triradiate sjnculum wtdi kmg and very slender rays 
diverging at equal angles; the other is a very long straight 
needle-shaped s{nculum, pointed acutely at one end, and ob- 
tuse at the other. This calcareous spedes agrees with the 
others in its white colour, and the sSvery lustre of its qiicula, 
when dry. The Spongia coronata is the most nmiute and die 
most perfectly constructed of all the calcareous sponges I have 
yet met with. It has two kinds of ^icula, the one triradiate, 
and the other needle-shaped, both of which dissolve quidcly 
with effervescence in diluted acids. The triradiate spicula are 
more equal in rize than in the other species, and are models of 
this form for their symmetry and proportions; the rays are 
straight, slender, and diverge equally; they are cylindrical, 
transparent, and acutely pointed. The needle-shaped spicula are 
about twice as long as the triradiate, slender, transparent, cylin- 
drical, rounded at one end, and pointed acutely at the other. 
This sponge is almost microscopic ; several entire spedm^is of 
it, presented me by Dr Fleming, are not half a line in length ; 
they agree with the others in their colour, and the lustre of 
their spicula. The long needle-shaped spicula cover the whole 
surface, like filaments of white silk, and are obviously destined 
U> defend the pores and the fecal orifice, which is proportionably 
large. On removing these projecting needle^haped sjncula 
from the surface, which may be compared with the clavate spi- 
cula of the S. compressa, we observe that the triradiate spicula 
are entirely devoted to the formation of the pores and passages 
leading into this animated tube. 

There are thus at least six well marked species of British 
sponge, in which the spicula consist entirely of carbonate of lime, 
which forms an important character of distinction between these 
species, and those containing a homy or a siliceous axis^ and 
shows an approximation in this obscure genus to the more 
solid polypiferous corals, which, so fiu* as I know, has hidierto 
escaped notice. 
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List of Rare Plants which have Flowered in tfie Royci Botanic 

Garden^ Edinburgh^ during the last three months ; with 

Descriptions of several New Plants. Communicated by 

Professor Graham. ' 

June 10. 1826. 



Arum triphyllum (a) zebrinum. 

Bot. Mag. t. 9d0. 

Baptisia nepalensis. 

Hook. £xot FL 1 131. 

Caprifolium pubesoens. 
Conospermum tenuifolium. 

Never liaTiiig seen the C. tewdfidium 
of Brown, I have referred our plant 
to that species with some hesita- 
tion, as it seems to agree with the 
essential character. 

Conospennuin acinadfolium. 

Spec. Chab. C aemamfolium ; laci- 
niis periantiiii acutis, tubum vix se- 
quantibus; foliis aveiiii8,lineari-aci- 
nadformibus, mucronatis, basi at- 
tenuatis ; corymbis laxis. 

DxacKiP^ioir. — Shrub erect. Leaves 
scattered, narrow, long (2-3 inches), 
harsh, slightly hollowed on one side, 
rounded on the other, bent towards 
one edge, occasionally tortile, es. 
pecially in the upper part of the 
branches, mucronate,yeinless, mid- 
dle rib indistinct. Corymba a^« 
laxy, collected near the top' of the 
branches, subdivided in their up- 
per half. Fkwert white, sessile in 
the axil of a pointed, blue, pubes- 
cent bractea ; perianth j)ubescent 
on the outer side, especially of the 
tube, segments of the lower lip 
sdmewhat spreading, the centnu 
rather the smallest; stigma applied 
to the upper lip of the perianth, 
above the stamens ; style club- 
shaped, passing in front of the cen- 
tral stamens, bent at the base of 
the lower lip ; germen silky ; pappus 
silky, unequal. 

When the upper and lower lips of 
the periantn are drawn asunder, or 
when the style is touched at the 
joint, it starts forward, and lies 
alone the lower lip of the perianth, 
the lateral stamens at tne same 
time separating, and exposing those 
in the centre. This elasticity of 
the style, attended with the same 



separation of the anthers, I have 
also observed in the C. tenu^dium. 
The flowers of both are pernimed 
like hawthorn blossom, but those of 
the C. atmadfolium by much the 
most powerfully. The seeds both 
of this roedes and the last were 
received n*om Mr Fraser from New 
Holland under the name of C. eree^ 
tum^ a name which I have thought 
could scarcely be retained in tiiis 
genus. The plants have been kept 
m the greenhouse. 

Dryandra formosa. 

Epidendrum ellipticum. 

Hook. Exot. Flor. t. 207. 

Spec. Chab. — E. eWpOcum; foliis al- 
temis, subellipticis, succulentis ; 
pedunculis terminalibus, elongatis ; 
labello perianthio sequali, tripar- 
tito, fimbriato, lobo intermedio mi- 
nore, linearL 

BEscaiPTiOK. — Roots long, round, 
fleshy, many pushed downwards 
from the origin of the branch, green 
above, yellow below the soiL Stem 
jointed, branched. Branches ^ixa^^ 
round, slightly flexuose, green, 
spotted with dull brown, leaves 
alternate, distichous, spreading, va- 
rying on different branches from 
ovato-elliptical and slightly concave 
above to elliptico-linear and near- 
ly flat, occasionsdly slightly notch- 
ed at the apex, fleshy, very ob- 
scurely marked with numerous mi- 
nute parallel nerves, green, occa- 
sionally faintly spotted like the 
stem, arising ik'om the ioints by 
very thin sheaths, which enclose 
the stem, and are in some branches 
as long as its joints, in others much 
shorter ; for about a foot at the up- 
per part of the branch, and gene- 
rally for a little way at the bottom, 
there are sheaths only, which are 
there pointed, persisting, whitish, 
and withered, brown and striated 
in their upper part. Inflorescence 
a crowded, short, terminal spike. 
Racftts toothed, and gradually elon- 
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gated during the flowering. Pkwers 
spreading, continue many dajs ex- 
panded, each having a small, point- 
ed, marcescent bractea. Perianth 
rose-coloured, obscurely veined, 3 
outer segments rather the largest, 
obovato3anceolate, entire, pointed, 
2 inner lanceolate, slightly serru- 
lated toirards the apex. LabeUum 
erect, 5-toothed in n'ont, two teeth 
being in a line on each side, and one 
above and between the upper pair, 
which are the largest, 3^eft, seg- 
ments spreading, nmbriated) 2 late, 
ml ones by much the longest, semi- 
circular, central segment unear, and 
nearly entire aa. its sides, all deep 
rose-colour when expanding, but 
afterwards, especially the leiteral 
segments, whicn have a. few small 
dots of deep rose-colour, becoming 
very pale. Anther-case conical, pale 
yellowish-green, occasionally red- 
dish at its base. Pollen-masses 4, 
yellow, oblong, remain attached to 
the hollow at the top of the column, 
after the case is removed ; four fi- 
laments, of greater length than 
them, and deeper yellow, arise 
from their lower ends, are in con- 
tact, reflected alone the ppllen- 
masses, and connected to each other 
at their extremities. Germen an 
inch long, furrowed, enlarging up- 
wards, pink. 
The mode of growth of this plant is 
curious, and analogous to that of 
other genera among the Orchidese. 
A bud forms immediately above a 
joint, from this one or more flower- 
ing branches push, and from the 
origin of these many roots arise ; 
branches with roots in like manner 
proceed from these, and others from 
these again, each after flowering 
appearing gradually to decay. Per- 
haps the plant, therefore, would be 
more correctly described as having 
a simple stem, the only portion 
possessing in activity the powers 
of life being what for convenience 
I have called a branch. This mode 
of propagation occurs chiefly at the 
lowest jomts, or immediately below 
the flower. The species certainly 
-approaches nearly to the E. eknga- 
tum, Bot. Mag. t. 61 1. and the flower 
greatly resembles it, but is distin- 
guished by the form and size of the 
central lobe of the labellum, and 



the form of the leaves, which are 
never pointed, as well as by their 
more fleshy texture. 
I am indebted for the plant to M. 
Harris at Rio de Janeiro, and to 
Captain Graham of H. M. Packet 
Service, who brought it to Europe 
in 1824. It has been kept in tne 
stove, and grows freely among 
pieces of bark. 

Eucrosia bicolor. 

The specimen in the Botanic Garden 
difiered from the plant figured in 
the Bot. Mag. t. 2490. in having 
the involucre of many nearly equ&L 
segments, the 'corolla of nearly an 
uniform red-orange colour; in there 
being six flowers in the umbel ; in 
its much more vigorous growth ; 
in the filaments being united for a 
very little way only ; and in the leaf 
appearing along with the flower. 
I cannot doubt, however, that the 
species is the same. A figure from 
our specimen is given in Hooker's 
Exotic Flora, t. 209. from the ac- 
curate pencil of Dr Greville. A 
second plant which flowered with 
us, resembled this in all respects, 
excepting in the involucre, which 
had 3 large undulated segments, 
and several smaller; in the appear- 
ance of two leaves at a time ; and 
in the occurrence of several small 
abortive flowers which expanded 
before the others. 

The collection at the Garden is in- 
debted for these plants to P. Neill, 
Esq. who received them from Mr 
Jameson, surgeon, .ChiH. 

Grevillea pubescens. 

Spec. Chab — G. ptibescens; foliis el- 
liptico-linearibus integerrimis mu- 
cronatis, pedicellis recurvis,floribu8 
superioribus prsecociorlbus, stylo 
pubescenti 

Descbipt.— "BrancAe* erect, round, 

Eubescent. Leaves scattered, el- 
ptico-linear, entire, when young 
revolute at the edges, mucronate, 
pubescent, pubescence harsh on the 
upper surmce, softer beneath, mid- 
rib distinct, veins obscure. Flowers 
in abrupt, terminal, secund ra- 
cemes. Pedicels ascending, straight, 
(4 inch long). Perianth pale yel- 
low, tomentose immediately above 
the nectarium, becoming brown in 
withering, its segments remaining 
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united. Gtfmen nearlj round, sub- 
see^e, green; «lyfe rather longer 
and much stouter than the pedicel, 
' oblique, pubescent, flat in front, of 
neany'the same colour as the pe- 
rianth ; «%tna oblique, flat, with a 
jnrojecting point in the centre, shin- 
ing, green. 
The seeds were sent bj Mr Fraser 
from New Holland in 1824; the 

Slants were raised last year, and 
ave already flowered freely in 
the greenhouse. The species be- 
lonss to Section B. Ptychocarpa 
of Brown, Linn. Soc Trans. voL x. 
p. 172. and so nearly agrees with 
the description of G. atenaria^ that 
I should have hesitated in consi- 
dering it distinct, had it not been 
fbr the recollection of Mr Mac- 
nab, the excellent Curator of the 
Royal Botanic Garden, who as- 
suited me that it was different from 
the plant which he once knewat 
Kew under that name,-:-4n obser- 
vation the truth of which has since 
been confirmed by Dr Hooker, from 
a comparison with a specimen x)f 6. 
Q/renoina in his possession. The 
early period at which this shrub 
flowers, after being raised from 
seed, suggested the specific name 
of pMBcax ; but Dr Hooker having 
sent to the engraver, under the 
name of G, pubescens, a drawing 
kindly supplied by Dr Greville, I 
• have adopted this designation. 

Habenaria fimbriata. 

This very splendid species, alons with 
many other rare American ^ants, 
I had the honour to receive from 
the Countess of Dalhousie, before 
her return to Canada last autumn ; 
and magnificent specimens 2 feet 
high, are now in flower in a cold 
frame. 

Heliophila arabioides. 
Laurus Cassia. 

L6beli^ crispa. 

Spec. Chah. — L, erispa; spica ter- 
nnnali, foliosa, foliis crispis, den- 
tato-serratis, sessilibus, superiori- 
bus linearibus, acuminatis, inferi- 
oribus lanceolato-spathulatis. 

DEscftiPT.— jRoo/ fibrous (annual?). 
Stem erect (5 feet high), generally 
fdmple, angled, proper ^juice milky. 
Xeaoes scattered, sessile, sub-am- 



plexicaul, veined, indistinctlv pu- 
bescent, deeply tooth^serrated, aer- 
ratures occanonally toothed, upper 
leaves Unear, pointed, gradually di- 
minishing to the extremity of Uie 
spike, cnsped; lower leaves lan- 
ceolato-spathulate, and leas crisp, 
ed. Spike very long. Fhwerg so- 
litary, in the axils of the brac- 
teee. Peduncles equal in length 
to the germen. Cai$fx segments 
pointed, nearly as long as the tube 
of the corolla, ciliated, serrated, at 
-first reflexed, afterwards spread- 
ing at right angles, persisting, 
and becoming laiiger. Corolla mar- 
cescent, limb lih^ fitux and tube 
white, 2 upper s^ments' small, 
linear, pointed, reflexed, 3 lower 
larger, obovate, acuminate, spread- 
ing, the central lobe rather the 
sinkUest ; tube bent down, straight, 
nearly cylindrical, when bi^inning 
to fade, cleft in its whole length 
above, and fix>m its base nearly to 
the fliux on each side. Filamenta 
flat, unconnected, hairy on their 
outer surface, white, with a sUght 
tinge of purple- on the outside. 
AfUhere connected throughout, deep 
purple, hard. Pollen jSlovr, Ger- 
men green, partly superior, obovate, 
bilocular. Style compressed, thick- 
ening upwards. SHgma oblique, 
cleil transversely^ pubescent round 
its base, segments revolute. Seeds 
very numerous, receptacle large, 
and attached to the centre of the 
dissepiments. 
Native of Mexico. Has been culti- 
vated in the stove, but suffers firom 
great heat. . Seeds were received 
both from Lord Napier and Mr 
Mair in 18251 

Magnolia conspicua. 

Flowered well against the open wall in 
a sheltered situation towards the end 
of March, and its fine large flowers 
bore without ii^jury continued and 
very cold weather. 

M axillaria aromatica. 

Gek. Char. — Bot. Reg. foL 897* 
Spec. Chail — M. aromatica ; bulbo 
ovato compresso, foliis numerosis 
aequitantibus, scapis radicalibus, 
unifloris, labello semicylindraceo, 
lobo medio majore denticulato, la- 
' hello interne integerrimo angus- 
tiori. 
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.DsiCBiPTiOH. — BMU fleshy, cylin- 
driod. B%iiXb ovate, much com- 
pressed gre^i, with two indistinct 
rouftded angles on each side. Leaoes 
numerous, equitaiit,lanceolate,acu- 
minate, bri^t green and shining, 
rising frcttn the base of the old bulb, 
and before any distinct bulb is 
formed at their origin. Scapet se« 
vesal from the base of the bulb, 
slender, round, jointed, having a 
marcescent brown sheath at each 
joint. Flowers solitary. Berianth^ 
3 outer s^pnents spreading, green- 
ish*yellow, acuminate, pubescent 
on the inside near the base, espe- 
cially the upper one, which is lan- 
ceolate, the others ovate, dilated 
downwards, covering laterally the 
rounded base of the Bp, but scarce- 
ly involute, and here quite uncon- 
nected with each other; 2 inner 
segments lanceolate, pointed, re- 
flected at the apex, entire. Lip 
semicylindrical, fleshy (as is the 
whole perianth, thougn in a smaller 
d^^ree), pubescent within* parallel 
with the column, and loosely arti- 
culated with its elongated base ; la- 
teral lobes small, their upper edges 
somewhat involute, their apices 
turned a little down ; middle lobe 
nearly as long as the inner seg- 
ments of the perianth, reflex^, 
rounded at its apex, and edged with 
minute teeth, attenuatea at the 
base, inserted into the back of a 
broader internal lobe, which is 
quite entire, reflected at the mar- 
gin, and ascends in a point at 
each side, so as nearly to touch 
the lateral lobes towards their ex- 
tremities ; labellum and inner seg- 
ments of perianth orange-yellow, 
sprinkled on the inside with red 
dots. Column linear, pubescf^nt in 
front, especially towards the top, 
beaked above the stigma. Anther 
terminal ; poUen-masses 2, yellow, 
rounded, scarcely flattened, each 
furrowed in the outer side, attach- 
ed by very short partial pedicds 
to the summit of a flat white com^ 
mon pedicel, which is rather longer 
than the pollen-masses, and is re- 
flected under the anther-case from 
the beak of the column, to which 
it is attached by a round flat scale ; 
anther-case blunt. Germen 6-fur- 
rowed. 



The flowers are perfumed veiy like 
to Cinnamon, iaom which circum- 
stance I have taken the trivial 
name. 

This very pretty parasite is a native 
of Mexico, where the bulbs were 
procured by Lord Napier, and ob- 
ligingly communicatea to the Royal 
Botanic Garden at Edinburgh in 
1825. 

M edeola virginica. 
Has flowered very freely and in large 
quantity in a cold frame. 

Phlox nivalis. 

Ppgonia ophioglossoides. 

This plant naving been presented in 
large quantity by the Coimteas of 
Bamousie, forms a turf, and flowers 
most freely in a cold f^rame. 

P]nx)la umbellata. 
Protea melaleuca. 
Puschkinia scilloides. 

Pyrethrum diversifolium. 

Stem herbaceous, pale green, and co- 
vered with lax hairs which decrease 
upwards, leading shoot erect, many 
ouiers arising in a circle from its 
base, diverging, branching, and ex- 
ceeding the leading shoot m heic^t. 
Leames linear, ciliated, but other- 
wise less pubescent than the stem, 
pinnatifid in more than the upper 
nalf^ pinnae indsed; nearly the 
lower half entire, ovate, semi-am- 

Slexicaul; pinnatifid portion gra* 
ually diminishes upwards, and is 
entirely awanting in several of the 
uppermost leaves, which are quite 
entire, ovate and acuminate. FlaW" 
ere terminaL Calyx semi-globiilar, 
imbricated in two rows, the scales 
of equal length, at their edges, and 
especially at their rounded extre- . 
mities, membranaceous, transpa- 
rent, colourless (though reddish in 
the bud), every where else, like 
every part of the plant, except the 
flower, pale green; membranous 
terminations spread upcm the back 
of the ray. Flwretsofihi6Ha,y^'^x^»i\m 
ing, at length revqlute, entire at 
the apex, pointed, white, tin|^ 
with red along the centre of the 
outrade while in bud. Disk round- 
ed, yellow, florets frumel-shaped, 
tube nearly half as long as the lind> ; 
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limb divided to a third of its length 
into five equid, acute seffments. 
PUamerUs inserted at the thrbat of 
the tube. Seed» ^EUigular, angles 
blunt. Pappus simpfe, placed ob- 
liouely on the top of the seed, 
whichismore than double itslenffth. 
Style rather longer than the kmb 
in the tubular florets, and project- 
ing nearly as much bejond the tube 
orfheligulated florets* iS^^ma cleft, 
»9gm&aJU prelecting, converging. 
Style and stigma awanting in 
many of the florets. The florets of 
the ray seem also generally barren, 
and in them the stigma is small, 
and the s^iinents diverging. Re" 
eepiade pitted, hispid, and liaving 
a few long soft hairs. The [seeds 
were received from Mr Fraser, 
New Holland. 

Renealmia grandiflora. 

Sweet's British Flower Garden, t.64. 

Styiyium adnatum. 
' graminsefolium. 

Viola hederacea. 

RwU branching. Stem very abort 
(4 inch), tapering, leafy, producing 
maiiy very long, fiUferm, jointed 
stolons, joints sending down a per- 
pendicular branched root, and form- 
mg crowns from which other sto- 
lons proceed. Leaves petiolate, 
kidney-shaped, at first cucullate, 
afterwards convex on their up- 
per surface, nerved, smooth, but 
not shining, crenate or sinuato- 
dentate, ^1-1 i inch broad). JPe- 
lioZw (2-4 mches long) grooved, and 
having a ridge in the centre of tbe 
groove. SHpules generally two be- 
tween the joints of the stolons, lan- 



oeoUte, acuminate, toothed. Pe~ 
dmseha mxUkry, ereet, havii^ one 
indistinct groove^ generally longer 
than the petioles, procumbent, and 
somewhat rolled when in fruit. 
Braotem 2, slender, awl-ahap^, 
nearlv onposite, placed in the 
middle of the peauncle. Cai^x 
persisting, leaflets awl-shaped, with 
very short spurs. Co>roUa inodo- 
roua, vesupinate, lowest petal the 
laigest, ovate, concave, emarginate, 
blue and beautifully veined, whUe 
at the apex, green at the base, 2 
side petals nearly linear, twisted, 
pubescent on the upper and lower 
naif of the inner sumce, blue from 
the base to the middle on the inside, 
nearly to .the apex without, vein- 
ed; upper petals spathulate, re- 
flected, blue to near the midcUe in 
front, almost to the apex behind. 
Anthers nearly sessile, larffe, mem- 
branous appendage pointcSd (cleft?) 
brown. Poilien ydlow. Germen 
obovate. JSlMob numerous, obovate, 
attached to the centre of the valves^ 
black when ripe. St;^ white, bent 
at its base, filiform. Stigma white, 
tapering firom the style, cleft, near- 
ly straight. 
,The seeds of this plant were sent by 
Mr Fraser, colonial botanist at 
Sydney, New Holland, in 1824, 
and first raised last season. We 
were not told in what part of the 
country the plant is native. It 
has been cultivated in the stove, 
but is injured by great heat, and is 
doing well in a cool frame, and no 
doubt will thrive in the green- 
house. It produces abundance of 
stolons as well as seeds. • 
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Celestkd Phenomena from JuJy 1. to October 1. 18^, caktt' 
laiedjbr the Meridian ofEdinburgh^ Mean Time. By Mr 
Geo&ce Iknes, Aberdeen. 

iThe times are Inserted aocordiiu; to the Civil reckoning, the day beginning at midni^it. 
— The Co^}unctioiia of the M< 
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JULY. 

. D. H. 

1. . 21 10 52 

2. 6 62 34 

3. 21 23 

3. 16 10 40 

4. 2 32 30 

6. 7 27 38 
e. 10 41 54 

7. 11 27 32 
7. 12 39 13 

7. 21 4 51 

8. 17 59 40 

9. 17 43 40 
0. 21 16 31 

15. 13 16 53 
12. 17 57 11 

14. 45 13 

16. 1 47 29 
16. 4 45 - 

15. 6 15 28 

16. 10 59 
16. 11 20 

16. 16 9 50 

17. 6 50 - 
17. 12 36 17 

17. 13 11 ^ 

18. 14 3 25 

19. 16 30 
19. 7 5 10 
19. 16 39 49 
23. 11 28 16 

25. 7 40 - 
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* At the true time of conjunction of Venus and Jupiter on the Ist day of 
August, their geocentric longitude will be 164'' 63' 24'^ their elongation 36^ 22^ 
64"; the geocentric latitude of Venus l** 7' 24",6 ; and of Jupiter I'' 5' 49",2, both 
north ; logarithm of the distance of Venus from the earth 0,0858477 ; And of 
Jupiter, 0,7940647. This will be an interesting phenomenon, as, owhig to the 
effect of Venus's paralUx in latitude, she will p^babfy be in contact with Jupiter. 
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Proceedings of the Royal Society of Edinburgh. 

Feb, 6. 18S& L here was read a Notice respecting the 

late severe cold in Inverness-shire and Aberdeen, as communih 
cated to Dr Brewster in Two Letters from J. P. Grant, Esq. 
M. P., and George Pairholme, Esq. 

Feb. 90.— Mr Bald read a Notice on a Fine Sand found near 
Alloa fit for making Flint Glass. There was also read a Letter 
fiom Professsr Moll of Utrecht to Dr Brewster, on a New Island 
in the Pacific. 

March 6. — A paper by Dr Brewster was read, on the Re- 
fractive Power and other properties of the Two New Fluids in 
Minerals. 

March 20.— A paper by Mr Stark was read, on Two Spe- 
cies of Pholas found on the Coast in the Neighbourhood of 
Edinburgh. And Dr Knox read a paper on the Size of the 
Teeth of the Shark. 

JprU 3.— There was read a paper on a Singular Phenomenon 
in Vision, by Mr Thomas Smith, Surgeon, Eingus»e. And 
a Notice by Dr Brewster was read on the Advantages of making 
Simultaneous Meteorological Observations in different parts of 
the Kingdom, on one or more days of every year. 

April 17. — There was read a Description of a New Register 
Thermometer, without any Index> by H. H. Blackadder, Esq. 

May l.*-Mr H. H. Blackadder read a paper, entitled, Ob» 
Nervations on the colour and constitution of Flame. (This paper 
is printed in the present Number, p. 5S r^ seq.) At the same 
meeting, Dr Brewster exhibited to the Society a new Monochro^ 
matic Lamp. And a new Safety Gas-burner, invented by Mr 
W. Warden, was also exhibited. 

The Society adjourned till December. 



Proceedings of the Wemerta/n Natural. History Society. 

18S6, Feb. 11.-^Jl aofk^sob Jameson communicated a note 
of low temperatures, observed by Mr Grant, at his seat of Ro- 
tiiiemurchus, in the Highlands of Scotland, during the late ^- 
vere frost of January; the lowest being 6'' below 0, tmd this 
extpema cold oontiauiiig for several hours. 
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The ProfettMt also.gave an aoooiiDl of tbe occmrjen^of pbpp^ 
l^te of lime) in- balls or concredonsi in the bituminous shftla ^ 
the coal fbrmation. 

Dr R. £. Grant thai, cead a papier on the structure aud,Q»» 
tui*e of. the SpongiOa JriabiJia^. and eodubited jceoent specimens 
from the roeks and stakes on the east side of Locheod, near. 
Edinburgh. (This paper is printed in the Edinburgh Philo- 
sophical Journal, vol.xiv. p. lid, €i^ seq.) 

Thare was exhibited to the meeting a collection of magnificent 
specimens of doubly refracting spar from Iceland, the. property 
of MrWitham, and. collected, last summer, by Mr Rose and 
Mr Brown, from a great vdn,. about fourteen feet .wide, traveia* 
iog trap-rode of the nature of .amygdaloid. 

Feb. %.-*The Secretary read Mr William Scott's Obsenra* 
tions on the Climate of Shetland, &c., and laid before the meet- 
ing a M^eorologtcal Journal, k^t at Unst, by Mr Soc^t. He 
likewise read a notice, communicated by Mr Trevelyan, reliUive 
to the numerous teeth of the rhinoceros lately discovered in the 
cave near Kent'^s Hole, and also regarding the teeth of an un? 
known quadruped found in the same cave. 

Professor Jamesmi then read the first part of a paper, enti- 
tled, ^< Remarks tending to. explain the Geological. Theory of 
the Earth.'' 

MarA 11^ — Professor Jameson read the condudipg part of 
the Observations on the Theory of the Earth. 

The Secretary read an extraetof a letter from Prof. Buckland 
of Oxford to Mr Jameson, r^^rding the lately discovered cave 
near Torquay^ which has been considered as an antediluviaa 
byenals den« Specimens of the bones, supposed to have been 
gnawed by the hyenas, . ware exhibited ; and several members 
gave it as their opinion, that tbe^e bones had been gnawed by 
some quadruped.; while others remarked, that, in some cases, 
the erosioii in the middle of a bone was, so great, that it must 
have snapped through, had such erosion been produced by for*: 
cible gnawing. 

The President exhibited to the meeiing sevesal large flower^ 
buds of the RaffU»a JmoMi of Sumatra, with a coloured 
engraving representing the flower when fully expanded. It waf 
mentioned hy Mr Amolt, that Mr B. BfQWD had lately j)n>. 
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ciired some seeds of this remarkable plant, in a state fit finr tke 
examination of their structure, though not for germinadon; (li 
has been hitherto supposed to belong, along with Cytinus and 
Nepenthes, to the natural order Cytinese.) 

Dr R. E. Grant then opened a small mummy-case in|)ie8ence 
of the Society : the case was brought from a catacomb in Upper 
Egypt, and had one end formed into the reseqiblance of the 
head of a cat. A few bones only remained ; and Dr Grant was 
of ojHnion that they might be those of a small domestic cat. 

March 25« — There was read a paper by the Rev. Dr Fie* 
ming of Flisk, entitled, ^^ The Geological Deluge, as interpreted 
by Baron Cuvier and Professor Buckland, shewn to be incon* 
sistent with the testimony of Moses and the phenomena of na^ 
ttire.^ (Printed in the Edin. Phil. Journ. vol. xiv. p. 205. et 
seq*) 

Professor Jameson exhibited and gave a general account of 
several gigantic specimens of the vase-shaped sponge, common* 
ly known by the name of Paterae or Neptune^s cups ; these splen^ 
did specimens having been brought from the neighbourhood of 
the Mauritius. 

A very excellent stuffed specimen of the Crocodile of the 
Nile, 12 1 feet long, was also shewn to the meeting. 

April 8. — There was read a notice of a shower of young 
herrings, which fell on the coast of Argyleshire, contained in a 
letter from the Rev. Colin Smith of Appin to Professor Jame^ 
son. (Printed in the present number of this Journal, p. 186.) 

Dr Grant then read an account of a new zoophyte from the 
Frith of Forth, forming a genus which connects Spongia and 
Alcyonium^ and which he proposed to call Cliona ; the species 
found on old oyster-shells in our frith being Cliona celataof Dr 
Grant. (Printed in the present Number, p. 78.) 

Mr Stark exhibited four drawers, containing a very complete 
and beautiful suite of the numerous varieties of Ortrea opercu- 
laris found in the Frith of Forth. And Mr Bald gave an iute^ 
resting account of the great coal-field of South Wales, and laid 
before the meeting several very uncommon specimens of coal, 
ironstone, Welch-rock (a sort of micaceous sandstone-flag), and 
ore o{ titanium. 
^ ^ At this meeting, the following new members were admitted : 
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RI8IDIWT. 

John Gcddes, Esq. mining-engineer^ Edinburgh. 

Geoige Lees, Esq. teacher of mathematics to the Military Acadnny. * 

xvoir«Kasn>nfT. 

Geo. Edw. Frere, Esq. of the Cljrdach Ironworks, Breeknockshiie. 
Thomas Buchanan, Esq. Hull, author of *^ Acoustic Suigerj.** 
Joseph Came, Esq. Cornwall, author of ^< Mineralogy of Cornwall.** 
tjeo. Cuming Scott, Esq. master of the Anglo-Mexican Mint at GuSnazato. 
H« StirllAg, Esq. Captain in. the Hon^ East India Company's service. 

FOEEIOH. 

M. Adrlen de Jussieu, Paris. 
M. John Roeper of Gottingen. 
M. Achille Richard, Paris. 

AprH ^.—- The Secretary read a memoir on the ammge^ 
ment and nomenclature of Univalve Shells, and on the structure 
of the animals, by Charles Collier, Esq. Staff-surgeon, Ceylon; 
He also read the introductory part, and gave a general account, 
of an elaborate and learned monograph of the g^ius Allium, 
comprehending 163 species, by Mr George Don, A. L. S.— -f 
Professor Jameson then read a communication on the Snakes of 
Southern Africa, by Dr Andrew Smith, assistant-surgeon 98tfa 
Regiment, and superintendant of the South African Museum. 

May £7.— The Secretary read an Account of a rare fish, the 
Sdsena Aquila, taken in the Shetland Seas. (This is printed 
in the present number, p. 135. et seq.) 

Dr Knox read a Notice respecting the presence of a rudi- 
mentary spur in the female Echidna of New Holland. (Print- 
ed in the present number, p. 180.) 

Dr Grant read an Account of the motions of the ova of 
Campanularia dichotoma, Gorgonia verrucosa, Caryophyllea ca^ 
iyculaiis, Spcmgia panicea, papillaris, cristata, and of Plumu*- 
laria falcata ; and stated, that, in all these zoophytes, the mo- 
tions seem to be produced by cilise distributed over their sur- 
face. (This paper is likewise printed in the present number, 
p. 150. et seq.) 

There was read at the same meeting an Account, illustrated 
by coloured drawings, of the Holothuria tubulosa, by Dr Col- 
lier, staff-surgeon. — The Society then adjourned for the season. 
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SCIENTIFIC INTELLIGENCE. 

I. Lieutenant Drummond on the means ^' JadUtating tie 
Observatimie ^ Distant' Stations en Geodeeicat Oferatwns.^r' 
There was lately read to the Royal Sodety o£ London, a paper 
on the means of facilitating the observations of Distant Stations 
in geodesical operations, by a highly "Bsecomplished togineer, our 
friend and former pupil, Lieutenant T. Drummond, Royal En* 
gineere. A committee of the House of Commons having re- 
commended to his Majesty^s Government, in 1824, die acoom* 
plishment of a new survey of Ireland^ the author was entrusted 
by Lieutenant-Cotonel Colby with the contrivance of means for 
obviating the delay which usually occurs, in connecting the sta* 
lions in triangulation in this country, from the frequently unfiir 
vourabk state of the weather not permitting the ordinary ug^ 
aals to be seen from distant stations. To remove this inconve^ 
nience, as far as day observations were concerned. Lieutenant 
Drummond had recourse, in preliminary trials, to Hn-^akUeSy as 
substitutes for regular heliostats ; and the advantages derived^ 
from applying, even in this rough way, the principle of r^eo* 
tion, as suggested by Professor Gauss, led to the inv«ation x>f an 
instrument described ki the paper, which was used with much 
benefit last season in the survey of Ireland. It was also desina* 
ble to have some method of connecting the stations during the 
night. For this purpose, Rengal and white lights had formerly 
been employed by General Roy, but the use o( them had given 
way to that of Argand lamps, their light being concentrated, and 
reflected towards the observers, by a parabolic mirror. These, 
however, had been found to answer but imperfectly ; and Colo- 
nel Colby and Captain Kater, when connecting the meridians of 
Greenwich and Paris, in 18^1, with MM, Mattbieu and Ara> 
go, employed the light of an Argand lamp, with four concen- 
tric wicks, concentrated by a lens. This apparatus, however, 
was found to be, in many respects, objectionable ; and the para- 
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boKc reflector stiU appeared to be the most eligible means of coiw 
^entradng the light. With the view of obtaining a powerful light. 
Lieutenant Drummond first tried various pyrotechnical prepara- 
tions, and afterwards the combustion of phosphorus in oxygen 
gas ; but he found, in all these, that the light was ill defined, 
and otherwise unsuited to the object in view. He then had re- 
eoune to the light emitted by some of the earths and metallic ox- 
ides, when ignited by the flame of alcohol, urged by oxygen gas. 
Taking the light of the brightest part of the flame of an Argand 
kmp as unity, and effecting the comparison by the method of 
shadows^ he found the light given out by quicklime, when under 
this treatmait, to be equal to 37 ; that emitted by zircon, 31 ; 
and that by magnesia, 16. The best kind of lime for the purpose, ^ 
is chalk-lime^ which admits of being turned readily into small 
balls, having a stem, and to which the regularity and truth of 
«uifaee can be given, which are essential to the production of 
the well-defined image, necessary for the perfect use of the con- 
trivance in geodestcal operations. This lime, when the experi- 
ment is most successful, emits a light exceeding 88 times that of 
the brightest part of the flame of an argand lamp. In the fo- 
cus of the parabolic reflector, at the distance of 4Q feet, it is al- 
iBost too dazzling to look at From the perfect success which 
attended the employment of this mode of illumination, on one 
oceaMon in Ireland last year, it is expected that it will enable 
dieofiicers to complete the connection of distant stations with 
celerity, and in the most satis&ctory manner. Various applica- 
tions of it are contemplated ; among others, the connection of 
the maidian of the JBdinburgh Observatory with that of Dub- 
lin^ taking Benlomond a^ an intermediate station. 

METEOROLOGY. , 

2, Deception occasioned by Fcg*.-— " When at San Bias, a port 
at the entrance of the Gulf of California, in January 1824, I 
had occasion, in company with several of the officers of the ship 
in which I then served, to visit the town of Sepic, situated about 
fifty miles inland. The first eighteen or twenty miles of our 
journey was over a low, swampy, flaj, covered thickly with trees, 
so as to obstruct the view in every direction. Afterwards, we 
began to ascend die mountainous tract that terminates the low 
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laiKi stretehing'aloiig the coast; Oh readimg the top of <SM 
oe^est ridge, which was dear of trees, we stopped to look aroniKi 
us, and, to our astonishment, we perceived, as we thought; the 
sea lashing the base of the hill on which we stood. As we had 
calculated on having accomplished upwards of one-third of our 
journey, we were bewildered at this unexpected circumstance, 
and so convinced were some of my companions, that it was the 
sea they saw stretched out before them, that they insisted our 
guide 'had mistaken the road, and led us along the beach, instead 
of taking a direction directly inland. The Une of the horizon 
appeared distinctly marked, and the vapour seemed to roll on 
the beach like the gentle motions of the waves, when slighdy 
urged by light and variable winds. Indeed, so striking was the 
disception, that it was not before I had examined the phenome* 
non steadily, for some time, and reflected on the impossilxlity 
of the sea being so near, from the direction we had taken at the 
outset of our journey, that I became convinced of the whole 
being an illusion, caused by the reflection of the sunn's rays, from 
a dense mist that hovered over the plain we had passed ; but our 
guide (an English resident at San Bias) had great difliculty in 
convincing one or two of my^companions, that their eyes had de- 
ceived them, and that the ocean they were observing was an 
ocean of vapour instead of water. A heavy rain had fallen the 
evening before, and the moisture, suddenly converted into va- 
pour, by the powerful action of a tropical sun, we conjectured 
to be the cause of this remarkable appearance. The vapour ap- 
peared to hover dose over the tops of the trees ; as, on observing 
if steadily for some time, we saw one or two of the taller trees 
breaking through it, having the appearance of distant islands in 
the ocean." 

8. Apparent near^iess of Objects. — " The deception of distance 
in these plains is even more remarkable than it is upon water, 
there are so few objects wherewith to measure space, that the eye 
is bewildered, and quite put to fault. I remember, upon look- 
ing from the caravanserai at Moschacoor, from whence points 
in the vicinity of the next stage (Scx)) are to be seen, I should 
have judged a small water reservoir on the road to be but two 
miles distance ; it was twelve in reality : and a small knob upon 
the shoulder of a hill somewhat further, (four miles I should . 
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iiave said^) turned out to be twenty. On leaving the caravan- 
Ibenii at Muxood-beggee, we clearly discerned the walls of Ko- 
ioaisfaah, elevated by refraction ; and though the real distance 
waB full twenty-five miles, it did not appear to be five : instances 
even more remarkable, particularly when looking from a height, 
might be quoted. This deception has a more unpleasant eSect 
ilian can be conceived ; for the weariness of the body and mind, 
harassed by the dull unvarying scene, is exasperated by prolon^d 
disappointment; as the same objects, never altering in size cmt 
pr(^inquity, seem to the jaded traveller to recede rather than 
advance, ^as he slowly winds along.'' — Frctser's Travels. 

4. Mirage m Persia. — " The wonderfid effects of the mira^, 
and the phenc»nena it'produces, have frequently been the theme 
of admiration with travellers ; but it is almost impossible to con- 
^ye the extoit to which these prevail upon the wide and level 
{dains of these countries, when the ^ir, in a state of rapid undu- 
lation, causes every object near the surface to tremble into forms 
as uncertain and evanescent as the eddies that produce them. 
A distant mountain, in the space of a minute, will assume, first, 
perhaps, the form of a lofty peak ; this, after rising to what ap- 
pears a prodigious elevation, will thicken at the top, and spread 
into that of a large mushrocHU, with a slender stalk ; the top will 
then spUt into several spires, and then all will join into a solid 
table shape. This is extremely puzzling to a surveyor, who de- 
pends upon the peaks of mountains as objects from which to form 
his triaiigles ; for he may be thrown many degrees out of the 
true line, by trusting to an observation under such circumstances. 
In oth^r instances, a mud-bank, furrowed by the rain, will ex- 
hibit the appearance of a magnificent city, with columns, domes, 
minarets, and pyramids, all of which flit as you approach ; till, 
to your utter, confusion, they dwindle into a heap of earth, per- 
haps not ten feet high. Numberless have been the mistakes 
made of asses with boys on them, for elephants and giants, or 
well mounted troops of cavalry ; sheep and goats for camels and 
dromedaries ; and the smallest bushes for fine forest-trees. Thetie 
is sometimes great beauty, and much that is amusing, in the va- 
riety of phenomena produced, but they not unfrequently involve 
the weary traveller in great disappointment.'' — Fraser'^s Travels. 



. B. Shower ^ Fishes in Arg^esMre. — ^^ Tfaerai^ ooeurrcaiQe 
4^ suc3h falls renders than so remarkable, as to be jremembawd 
after long intervals of time, and even after every' circvifis^nce 
leonnected with jthem is forgotten. When any phenomeaon is 
not considered in its relation to any particular cause, few will 
Uttoid to its possible relations to preceding events ; and fewer 
9till will esteem it of sueh importance as to treasure up the ob- 
aervations which they might have happened to make, even al- 
though these might be of great importance^ in illustrating the 
nature and causes of the circumstance observed. 

It is thus, that, though the testimony of many has. enabled 
me to ascertain, that a shower of herring-fry fdl in Lorn, about 
ihe year 1796, yet I have not met with any who oould inform 
me of the particulars concerning it. 

In the same district, and near the same place, on a small eaor 
nence above Melford House^ a shower of herring fell in 18^1, 
in every respect so large and good, that the tenants by wiiom 
they were found were induced to send some of them to thdr 
landlord, then residing in Edinburgh. In regard to the stale 
of the weather, I could learn no more than that it was exceed- 
ingly boisterous; while the hill on which they were found is 
exposed to the south-west wind, which blows along Loch Mel- 
ford, an arm of the sea in which herrings are frequently found ; 
and, as far as I know, the only one in this quarter in which the 
fly is commonly and successfully used in fishing them. 

In the month of March 1817, strong gales of wind from the 
north were experienced in Appin. Upon the evening of the 
seeotid day of their continuance, rain fell in abundance; and 
next day being very warm and sultry, some children observed a 
large quantity of herring-fry scattered over a moss a little to the 
north-east of the ferry of Shien. There might have been about 
three barrels or more of these, and measuring from 1^ to 8 
inches in length. Now, the place in which they were found is 
only about 300 yards north of Lochcreran, an arm <^ the sea 
running east and west, from which severals supposed the fry 
must have been raised. The wind, however, being from the 
nortli, renders this a seeming impossibility ; and it may, per- 
haps, be more safely concluded, that they must have been (eject- 



cd 'fsom tb^ lifiAhe Lodi, aaother arm of the €ed| wctendiiig 
aimth^west mid north-east , about three iniks north of the jdaoe 
in which they were found. A range of tnoorland» about 800 
JSwt abo^e the level of the sea, intervenes; but it is easier to 
s^qiypose the cause whidi originally elevated these fry to be so 
fitmmfuH as to carry them this bdight and distance, than that 
they should obtain a course contrary to the general body of the 
air. They exhibited no afqpearance of being bruised by the fall, 
nor waa there any thing which could induce them to believe that 
water had fallen at the same tiaxeJ^^^LeUer Bev. Colin SmUh 
of Appin to the Editor. 

6. Shower of Herrings in Galloway. — *^ Macchirmore, or 
die Head of the Maochirs *, for indeed there is not much white 
ground above it, pertains to Dunbar of Macchirmore. It is 
situate upon the east side of the river of Cree, one mile distant 
to the south 6cbm the town of Monnygaffe; and here is the first 
ford of the water of Cree, except that betwixt Eirkmabrecit and 
Wiglon, of which more hereafter. This ford is five miles, or 
diereby, in recta Unea, to the northward distant from Wigtoo. 
In the moors of this parish of Monnygaffe, not many years since, 
at a place called La Spraig, not far distant from the water of 
Munnach, but sixteen miles distant from tfa^ sea, there fell a 
shower of herring, which were seen by creditable persons, who 
related the story to me. Some of the said herring were, as I 
am informed, taken to the Earl of Galloway^s house, and shown 
to him.**^ — Andrew Symeon^s Large Description of Gallowag/y 
1684. Edinb. 1823, p. 81. 

7. Shower of Herrings in Kinross-^Mre, — Mr Amot informs 
me, that, about a year ago, a shower of herrings fell near Loch 
Leven ; it came in the direction of the Frith of Forth, and the 
herring are conjectured to have been blown out of the water of 
the Frith, and carried by the wind across Fifesfaiits, to the place 
where they were found, in the vicinity of Loch Leven. 

S. Shower of Shells in Ireland. — "I send you another in- 
stance of a shower of shells, which fell at Monastereen, in the 

»i- ] I .1 ■ I II t _ _ju r-||-- T * ~- • " — ^.^^^.^^^fc— ■ ■. ■ ■ •*-- • 

* Machsrmor is not ^« the Head of the Maochirs,** but the Great Machar, or 
level arable district. The Head of the Machars would be Ceann-a-Mhachair. — Edit, 
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eounty of Kildare, a few days ago. . At this lime the tides wete 
tremarkably high, and the sea exhibited marks of unusual dis* 
turbance. I regret that I can send one only of these shells.^ 
' 9. Colours of Lightning, — The colours of lightning that ac- 
Csonipanie^ thunder high in the atmosphere, are yellowish wlute^ 
sometimes reddish, seldom pale green ; but in low thunder, th^ 
lightning is bluish or pale violet. — Kastner. 

10. Meteoric Stones. — ^Earthy meteoric stones are com.^ 
pact and grey coloured, and either contain, besides finely disse^ 
minated native iron, no other constituent parts, as in those of £n- 
sisheim, Aigle, Lissa, &c. ; or they are composed of diff^ 
rent mineral substances, arranged in granular concretions, as 
is the case with the meteoric st(Hies of Stannem and Juvenas; 
The meteoric stone of Juvenas, according to Mitscherlich, is a 
granular, crumbly, compound of augite (which also occurs crys- 
tallized in cavities of the mass), labradorite (Labrador fel^ 
spar), a yellow foliated mineral, and a metallic mineral, re-, 
sembling magnetic pyrites. The resemblance of this meteoric 
stone to the greenstone (dolerite) of the Meissner Hill in 6er-» 
many, is very striking ; and not less so to some varieties of 
greenstone from Hammersfiord in Iceland. That the white mi-i 
neral in the meteoric stone is not common felspar, is proved by 
the re-entering angles formed by the cleavages in the twin-^ 
crystals. 



CHEMISXaY. 



11. Effects of Mineral Substances on Animals. — From the 
experiments of Professor Gmelin of Tiibingen on the action of 
mineral substances on animals, it results, 1 . That mineral sub- 
stances, very nearly allied to each other, as baryte and stron- 
tian, are yet very different in the effects they produce on the 
animal body. 2. That, of the different metals injected into the 
vascular system, three only occasioned coagulation of the blood, 
viz. muriates of barytes, uranium, aud palladium ; which three 
metals differ very much in their chemical constitution. 3. That, 
when chromate of potash is introduced, under the skin, in- 
to the cellular substance, it affects the bronchial systein, occa- 
sioning increased secretion of mucus, and also inflammation of 
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the. conjunctiva; 4. That the oxide of osmiuhx occaaions motti 
ipeedy vomiting than any other metal. 5. That sulphate ofmaa-*' 
gahese injected into the vascular system, occasions a powerful ac-. 
tibn of the liver, causes inflammation of that organ, and increases 
very much the secretion of the gall, so that the larger vessels 
become of a yellow colour. 

IS. SaUs assume different primitive Jbrms, according to the 
menstruum in which they crystallise. — We are informed, that n 
German chemist, Dr WollAer, has found that one and the same 
salt assumes different fundamental or primitive forms, accord^a 
ing to the nature of the liquor in which the crystals are formed. 
In illustration of this statement, he say's, that, when a small 
portion of solution of sulphate of iron is poured into a solution 
of alum, and the whole allowed to crystallise, the sulphate 
of iron assumes the octahedral form of the alum, although these 
octahedral crystals contain scarcely a' trace of alum. 
. 18. Compound /or preserving Sttbstancesjrom Humidity,^^ 
When a tnixture of one part of oil and two parts of resin i'a 
forced) by the application of a high temperature, to penetrate 
porous substances, as building-stones^ plaster, &c., it renders 
them perfectly impermeable to moisture. 

14. Inconveniences of the pressure apparatusjor Cooking.'^ 
In the military establishment of Carlsruhe, the alimentary sub* 
stances are cooked in vessels composed of tinned iron, in which 
the temperature can be augmented by pressure. M. Geiger has 
detected in all the substances so prepared a small quantity of tin 
and lead, which varies according to the nature of the substance 
cooked^ and the time it has remained in the apparatus. He 
thinks that the continual presence of these metals in the food ta> 
ken by the same persons, although they may exist in but very 
small proportions, must prove hurtful to their health. 

15. Carbonate of Magnesia. — According to Bischof 1363 
parts of water dissolve 1 part of carbonate of magnesia, which 
is a larger portion than stated by Dr Fyfe, who found that it re- 
quired 2632 parts of water to dissolve 1 part of carbonate of 
magnesia. 

16. Changes that take place in tfie texture of different solid 
substances in the course of time. — Common barley^sugar when 
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fredi made is transpaTeot, and exhibits no p»*ticttlar striictiire; 
but if kept for some time it loses its transparency, and) hy a 
change of the arrangement of its particles, its structure^ gradu- 
ally changes from compact into Cellular radiate^' This case is 
analogous to changes we have observed in minerals, which, al* 
though solid, and without any particular structure, in the course 
df time acquire a particular structure, such as the fibrous^ radia^ 
ted, or fdiated. 

17. G(meiitum4 parts*qfMagnesian Limestones Jrom thevi^ 
einify of Jedburgh, as ascertained by Mr WUliam Copland, 

Carbonate of Lime, - 45 50 5S 

Carlwmite of Magnesia, . 33 35 15 

Carboiiate of Ieoo, - 16 8 27 

Alumina, - - 6 7 5 

100 100 100 I 

18. Analysis cf a Powder which is sold in Paris under the 
name cf Colour, and used in giving trinket gold the colour qf 

Jbfie ^oftJ.'-'-Cupidity and ignorance have often issued in oon^ i 

merce, und^r different names, a multitude of more or less noxi* 1 

ous substances, to which extraordinary properties have been at* 
tributed ; and the credulous public, having no suspicion of the 
dangerous qualities which these substances often possess in a 
very high degree, and according to which they exert a speeifie 
agency, are frequently exposed to the noost serious accidents^ | 

Secret preparations c^ this kind cannot be too well made known, 
nor can too much publidty be given to their composition, . and 
the analysis that may be made of them, the knowledge of there^ 
suits of which maybe so eminently useful to society. The powdw 
which the trinket-manufacturers used to apply iot the purpose of 
colouring gold, was composed of marine salt, nitrate of potai^ 
and alum ; but, for some time back, another substance has been 
vended, the composition of which is different This powder is 
of a dirty white ccdour, having a tinge of red, its taste is salt, 
and like that of common sea-salt, but it leaves. a disagreeable 
metallic taste in the mouth; and it sensibly attracts moisture 
from the air. Its analysis has furnished the following results. 
Twenty grammes of it have yielded, 
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Of. pan White Oauds of Anmic, &1S6 
Alum with a base of Pousb, 4.190 

Marine Salt, - . . 13.660 
Oxide of Iron and Argil, .0.115 



«Ogr. 

If thk powder be really used for odouring gold, as I have 
been assured, the oxide of arsenic, I should think, can have no 
effect in that way.-^ilf. J. L. Casasecct. 

Note by M* IfArcet:- — ^I have ser^ral times had occasion ta 
examine the saline composition known under the name of cobiMV 
which is employed by the toymen for giving to trinket gold the 
beautiful yellow colour of fine gold. The following is the r^ 
suit of my analysis in round numbers : 

Saltpetre, 40 
Alum* 25 

Sea.4alt, 35 

100 

I was not aware that any change had been made in the com- 
position of this mixture. If the powder examined by M. Casa- 
seca be now used for colouring gold, it can only have been 
adopted of late, and since fashion has introduced the taste, and 
rendered necessary the employment of variously coloured alloys 
of gold with silver, copper, iron, antimony and platina. M. 
Casaseca's observations appear to me to be very important, and 
wiU, without doubt, induce authorities to adopt measures of ad- 
ministration for obliging the persons who prepare, vend, or em- 
ploy the new composition in question, to employ all the neces- 
sary precautions against the danger arising from the use of a 
mixture containing so much oxide of arsenic. — Annales de 
Chimie et de Physique, Mar. 18S6. 

MINERALOOY. 

19* Gay^LusMe.'^AL new mineral, under thi^ name, is de- 
scribed, and its analysis given in the Annales de Chimie and de* 
Phynque for March 18S6. It is a hydrated bicarbonate of lime 
and soda, the following being its constituent parts : carbonate 
of lime 32.86 ; carbonate of soda 34.76 ; water 82.29=100.00 ; 
analysed by J. B. Boussingault. It occurs in crystals dissemina^' 
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ted through a bed of^ clay, which covers the natural carbonate 
of soda, called urao^ at Lagunilla, a small Indian village to the 
south-east of the town of Merida in Spanish America. 

90. Titankmifageneralingredientin Felspars and Serpentines, 
-Peschier, in Ann. de Chem. and de Phys. March 18^6, finds, by 
experiments, 1^^, That Titanium is a constant constituent part of 
fi^spars and serpentines ; ^d, That serpentines, like felspars, con-* 
tain an alkaline principle. And he adds, that his researches de-? 
monstrate that the greater number of primitive mountain rocks 
ccmtain. titanium, and that the metal is more generally distributed 
in nature than is commonly supposed. The glassy felspar Pof 
ichier finds to contain both potash and soda. 

21. Fluids in Cainties of Minerals, — Many beautiful specimeno^ 
of amber, containing cavities more or less filled with water and 
air, are drawn and described in Sendelio^s Historia Succinbrum. 
Sokolow, we are informed, on breaking a rock crystal in 
which a fluid was inclosed, heard an explosive noise, and re- 
marked that the hand- towel in which the specimen was held 
-when breaking it, appeared in several places as if acted on by an 
add. (Communicated to Leonhard by Von Struve). 



GEOLOGY. 



!^2. Contested passage in Tadttts. — In Tacitus Ann. Lib. xiii. 
c. 57., it is said, *^ Sed civitas Juhonum socia nobis, malo impro- 
visb afflicta est ; nam ignes, terra editi, villas, arva passim corripie^ 
bant,^ &c. This passage some consider as an historical proof of 
volcanic eruptions on the Rhine and in the Eifel, — an opinion not 
in the least probable. We are disposed, with Nees von Esen- 
beck and others, to refer the whole to some muir or heath burn- 
ing that had taken place near Cologne. 

23. HiUsJbrmed hy Springs, — The wells of Moses, near to 
Suez, afibrd, according to Monge, the remarkable appearance of 
hillB formed by* springs. The eight wells of this watering place 
all occur on the summits of smaU conical hillocks, having crater*^ 
^aped hollows at top, forming ba^ns, in which the water collects, 
and from which it flows downwards in natural ravines. The 
highest of these hillocks rises 40 feet above the surrounding, 
oountry. In it the spring has long ceased to flow^. Th« other. 



Scientific Intelligence. — Geology. 198 

seven springs shew how these, elevations are gradudly formed. 
In other countries, especially in Iceland, Trinidad, Kamtschatka, 
&c. appearances of the same description, but on a large scale, 
occur. Tl)e quantity of matter during the course of even one 
year, brought from the interior of the earth, and deposited on 
its surface, by the agency of springs, is truly enormous. What 
must be the quantity during the course of a few centuries ? 

24. Chi the manner in which Ammoniacal SdUs are formed in 
Volcanoes. — It is well known, that muriate and sulphate of ammo- 
nia are met with incrusting and intermixed with volcanic rdcks, 
thus shewing that, in these situations, they are of volcanic 
origin. Some geologists have been puzzled for an explanation of 
the mode of formation of these salts. The following, founded on 
Mr Faraday ^s experiments, may be considered as sufficiently plau<- 
sible. The hot lava, which analysis shews to contain alkaline hy- 
drate and also iron, coming in contact with water, a decomposi* 
tion takes place ; the nascent hydrogen of the water unites with 
the azote of the atmospherical air, and thus ammonia is formed, 
and this alkali meeting with muriatic and sulphuric vapours, cbm* 
bines, and forms muriate and sulphate of ammonia. 

ZOOLOGY. 

25. Whale killed in the River, St Laurence^ 600 miles froni 
the iS^a.— '** The steam-boat Lady Sherbroke, arrived on Friday 
from Quebec ; the passengers on board reported, that they had 
been followed to within a few miles of this city, by a large sea 
monster. Some supposed it to be the famous sea-serpent, while 
others believed it a whale or grampus ; however, all concurred 
that it was a fish of a very large kind, stating the length to be 
from thirty-five to eighty feet. In the evening of Friday, the 
monster rose alongside of the steam ferry-boat, which plies from 
the Cross (two miles below the city), to Long Guile, and ap- 
peared to be nearly the length of the boat. On Saturday morn- 
ing, two enterprising captains. Brush and Seymour, with a crew 
of eight men, went down in the long boat belonging to the steam- 
boat. About three miles below Montreal, they had the satisfac- 
tion to see the fish rise and blow. They immediately pulled for 
his tract, and soon came alongside, when the harpooner. fixed 
the dart into him. — Now a scene took place, which surprised 

APRIL— JULY 1826. N 
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those who had collected on shore. The current running witli 
great rapdity, it is not common to see a boat propelled up stream 
with any swiftness ; but the whale, for so we must now call him, 
darted with the boat in tow, up the current, at the rate of ten or 
twelve miles an hour. The whale, perhaps not wishing to ap- 
proach too near the city, soon tacked about, and stood down for 
Long Point, and remained towing the boat, until near 1£ oVlock, 
going where he pleased, and drawing the boat much faster than 
those in her were accustomed to travel even by steam. Finally, 
Xh^b harpoon gave way, and the whale for the present made his 
escape; The party, however, are determined to make a second 
trial to-morrow, when they will be better supplied with proper 
instruments. Hundreds were assembled on the shore to witness 
the attack and chase, and certainly it was a Qovel one to see a 
whale 600 miles up ftx)m the sea-board. Much credit is due to 
Captains Brush and Seymour for the promptness and energy em- 
ployed on this occasion. Captain Bunker, of your city, who 
commands the Malsham steam-boat, will be up to-morrow, and 
by him we may hear something farther.-^Montreal is about 190 
miles above the termination of the tides, and about 300 miles 
from salt water.- 7%^ Whak caught On Sunday last a great num- 
ber of boats were very early on the alert below Grant^s island, 
watching the motions of the whale. He was repeatedly seen very 
near the boats, but not sufficiently to allow them an opportuni- 
ty of striking him. At about 9 or 10 o^dock, the steam-boat 
Laprairie, with several persons on board, came down the cur- 
rent, and it is thought, by those who were present, frightened 
him, and occasioned his running up the river, passing several 
boats, until, from some cause^ he was induced to slacken his pro- 
gress, and to drop backward down the river, until he struck 
the boat navigated by Captain Brush, Mr Young, and some 
other persons. Mr Young then seized the opportunity and 
thrust a harpoon with main force into his body, directly behind 
the first fin. Never was a. thrust more effectual. Mr Young, 
as it were, stood over him when the wound was made. He im- 
mediately veered about, and went down the stream with great 
rapidity. Shortly after he turned and proceeded up the current 
St Marie, and taking the southern channel through which the 



Laprairie steam-boats are navigated, he dashed aboUt in the 
breakers opposite the town for nearly two houra« The move- 
ments of the boat could be plainly seen from the harbour ; and 
we seldom ever beheld a concourse of people equal to that 
which crowded the embankments. The whale then prooeeded 
further up the river, and would in aU probability have visited 
Laprairie had not the shallowness <^ the wata: prevented. Du« 
ring all this time the persons in the boat were enabled to wouod 
him with lances continually. At last, exhausted and unable to 
resist the stream, he again took the direction towards the ibot 
of the ciurent, and continued his course to Bocherville Islandj), 
where he was killed and sunk in three fathoms water. Yester- 
day morning the New Swiftsure towed the carcase to this plaee-; 
and we understand that he will be exhibited this day in a build- 
ing constructed for the purpose. We are pleased that Captain 
Bru^ and Mr Young were the successful competitors in this 
sport ; as their former exertions and perseverance seemed to eiu 
title them to be the favourites of Fortune. The dimensions of 
diis creature are 42 feet 8 inches in length, 6 feet across the 
baek, and 7 feet through from the^back to the bdly. He is of 
the species called by the whs^&t&.Fimiers.'^-^E^ract (^aLetUr 
Jrom Monirealf dated September 18. 1888. 

26. On the SiHceoue Spictda qftwo Zoaphy^Jrom Shetland. — 
^' On examining the siliceous axis of two zoophytes lately present* 
ed to me by Dr Fleming, and discovered by him on the coast of 
Shetland, I have found that thmr spicula agree exactly in form 
and arrangement with those represented by Donati, as occurring 
in the Jkyanium primum Diaecoridis, and Teihya spharicaf of 
that author. The spicula of both are siliceous, as stated by Pal* 
las^ who compares them to asbestus and to pumice ; the same was 
observed by Montagu, who generally terms such spicula asbes- 
tine. In the one of these species, named by Dr Fleming Cydo- 
nium MuBeriy we observe the interior composed of two forms of 
spicula ; (me slender, \cmg, and fusiform ; the other thick, and 
branched at one end, into three short curved rays ; and the outer 
e^ering of the zoophyte is composed of regu}ar minute siliceous 
balls, precisely as figured and described by Denati, in the Aky> 
pr. IH09.9 (Donati. mar* Adriat., PI. IX). In the other species, 
named by Montagu Spongia pihsa^ and by Dr Fleming Tethya 

n2 
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pihsCy th^ axis consists solely of radiating fasciculi of slendet 
fusiform spicula, as very accurately represented by Donati (PL 
X.), in the Tethya spAterica. Pallas mentions the former of 
these zoophytes as very common and large on the shores of the 
Cape of Good Hope ; Donati found it common in the Adriatic ; 
the latter zoophyte is likewise mentioned by Pallas as not uncom- 
nfon at the Cape, and Donati found it adhering to various ma- 
rine animals in the Mediterranean. ' Should these two zoophytes 
from Shetland be found to agree in their recent state, with those 
deifbribed by Donati, to which they have the closest resemblance 
in the structure of their dried axis, they will afford new and strik- 
ing proofs of the favoured situation of these remote islands, be- 
yond the 58th degree of north latitude, for the growth of zoo- 
phytes, most of the largest British species of which are already 
known to abound on their indented and rocky shores, (see Wern* 
Mem. vol. i. p. 560, et seq,); and the occurrence of these two 
inhaUtants of the Cape of Good Hope and of the Mediterra- 
nean, would lead us to suppose, that the temperature of the Shet- 
land seas is much influenced by the heated waters of the great gulf 
stream from the Equator. Had Donati^s example been followed 
by succeeding naturalists, in describing and delineating the forms 
and arrangement of the ultimate spicula, particularly in zoo- 
phytes, like our present species, which have never exhibited any 
trace of polypi^ much of the present uncertainty would have 
been removed from the natural history of the species, and much 
more light would now have been thrown on the nature of these 
mysterious hemgs.'^'-^Communication^rom Dr Grant. 

27. Htatoire NcdureUe des Mammi/eres^' — Of this work, con- 
ducted by Greoffroy St Hilaire and Frederic Cuvier, we have 
lately been favoiu*ed by a perusal of the first number of a 4to 
edition. The folio edition is nearly completed ; and when so, 
will contain 360 coloured plates, many of which represent obj^ts 
not before figured. The great size of this edition, and its ex- 
pence, amounting to about L. 35 at Paris, not suiting private in- 
dividuals, it has been thought proper to commence a 4to edition 
at a reduced price ; this, when complete, is calculated to cost 
scarcely more than 20 guineas. We have just been favoured by 
a perusal of the first number or cahier. Betwixt it and the folio 
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edition we believe there is no material difference. The plates 
are coloured with the same care, and nothing is suppressed in the 
text. One slight difference there is, and we believe it must, by 
all, be considered an improvement ; the generic characters con- 
stitute each a separate article, placed at the head of the descrip- 
tions of the species, in place of, as in the folio edition, being em- 
bodied in one of the latter. All the figures (well executed in li- 
thography) are exact, both in the proportions and colours. The 
first number contains the two genera Orang, (Pitliecu^s Cuv.), 
and Gibbon {Hylobates Illiger). The species described and 
figured are the orang-outang female (Pithecus saiyrus). The 
Siamang (Hyhbates syndactyhcs), the Wouwou, male and Ye- 
male (H, agUis)^ and the Ounko, male and female (H, Lar.) 

28. CowSy Horses and Sheep^ fid on Fish in Persia. — The 
cows have humps, and resemble those of India ; milk, butter 
and ghee, are very abundant, and good of their kind. This is the 
more remarkable, as the cattle have but little pasture in the 
nieighbourhood of the town ; and it is certain, that one chief ar- 
ticle of their food is dried Jtsh^ a little salted ; the cattle become 
very fond of this, which, with pounded date stones, is all they 
get to eat for a considerable portion of the year. The natives 
assert, that, so far from the milk being spoiled when the cattle 
feed on these things, they drink much more water, which in- 
creases both the quantity and quality of the produce. Horses 
and sheep, as well as cows, are fed on this diet, and thrive equal- 
ly well upon it — Fraser'*s Travels, 

29. Swiftness of Animals.^-- Trotting match at Anwell, Berks. 
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Sixteen Miles 63 6 Sixteen Miles ^Q 8 

The horse broke into a gallop in the 2d mile, otherwise the 
16 miles would have been done within the hour. The mare 
was beat in the 14th mile. The match took place over 3 miles 
of ground, each carrying feather weight. 
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SO. Foot race on Clapham Common. — The runner, a Yoirk* 
shire man; the distance 10 miles ; a mile was measured off; there 
were nine turns, for which 27 seconds were allowed ; and added 
to an hour. 

Min, Sec. Mfai. Sec. 

l8t Two MUw run in 1 1 33 4th Two MUes run in 11 37 

2d Ditto, 11 32 5th Ditto, 11 40 

3d Ditto, 11 86 

Total 57 5d 
Winning by 3 2» - 



60 27 

31. Insects. — In the same manner that the cochineal insect is 
cultivated in America and elsewhere, the English have set ago- 
ing a cultivation of the gall insect, which produces the lac resin 
in India. There is another gall insect in China, the Pi-la, 
which also procures a fine wax, of which candles are made.— 
Journal de Pharmacies Mar. 1826. 

82. Mildew in Barley. — This affection, which is attributed by 
M. Decandolle to a fungus, and is considered by many others 
as a malady resulting from humidity, is regarded by Mr Mar- 
tin Field as the consequence of the puncture of an insect of the 
genus Musca^ when the seed is yet in a pulpy state. This.in- 
sect does not deposit eggs in the pulp, nor are larvae in fact 
found there. It is the irritating fluid poured into the puncture 
that causes the appearance of this blackish excrescence, and 
communicates noxious qualities to it.-— /&i(2. 

S3. Taming Rattle-snaJces. — Mr Neale, it is said, has succeed- 
ed in America in taming rattle-snakes, by means of music, so as 
to prevent them from doing any harm. This author asserts, 
that they really possess the power of enchanting animals, or of 
rendermg them motionless through terroif : for he says he has 
seen an example even in his garden. The effluvia 6f these rep- 
tiles has nothing nauseous in it. 

34. Geckoes used Jot caiching FUes.^-^In Java, the inhabitants 
rid themselves of flies in their apartments by means of geckoes^ 
a spedes of lizard, named from their cry toici and gogok^ which 
continually pursue these insects for the purpose of feeding upon 
them. 

35. Heart, ^ the Frog usedjbr Poison.'^^The Javanese, it h 
said, also employ the heart of the frog named KadoJc-kesse^ for 
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^epariAg a poison. The blood of other reptiles is also oond* 
dered as venoiiious, and is used for poisoning da^^rs or krisses. 
It is known that the hhod of a frog is employed by the Ameri-r 
cans for producing variegated feathers in parrots : some of the 
feathers are plucked out, and the place where they grew inu 
Jbued with the blood of the reptile, after which there are produ- 
ced very beautiful feathers of various colours.-*-Jbi^rfut2 de 
Pharmacies Mar* 1826. 

36. Marabot^a.'^The beautiful feathers so much in request for 
ornaments, under the name of Marabous j bdong to the taflof cer* 
tain stdrks, the Ckoma Marabou. These birds are tamed and 
kept in huge flocks in Bengal, and the islands of the great Indian 
Archipelago, and afford so eictensive an article c^ oommet ce, 
that many of the natives subsist by it. The plumes of Cicamm 
Argaia in Africa, and those of some other species, are inferior 
in beauty, and less esteemed. 

37. Irish Elk,--^ Many facts prove that the quadruped popu-» 
lation of Great Britain, Ireland, and even of some of the neigh-* 
bouring large islands, was, geolo^cally con^dered^ at a compa* 
ratively recent period, very different from what it is at present. 
But these changes do not appear to have been confined to quadru- 
peds alone ; fen* particular spedes of birds, formerly inhabitants of 
this country, have disappeared, and their fossil remains, we doubt 
not, will be found in our newer clays, marls, and calcareous 
tuffas and sinters. These alterations in our native qutklni- 
peds and birds, must, we maintain, have been accompanied by 
amilftr changes in the lower classes of animals, and the time is 
not distant when we shall have enumerated, as occurring in the 
newer alluvial depo^tes, fossil amphibia, fossil fishes, and nu- 
merous fosol avertebral species, formerly inhabitants of the land 
and waters of our fiutopean empfe. tt is indeed probable, 
that not a century passes which is not marked an this country 
by the loss of some species, not only of animals, but also of 
plants, and the acquisition of others. An extended view of 
this subject affords a series of historico-geological facts, that lead 
lo many beautiAiI views in regard to the history of those changes 
that have taken place, and are still going on, among the ani« 
iniils and vegetables, and also in the dimate, of the earth. The 

most Mtik'mg of our recently lost quadrupeds is unquestionably 
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the. Irish Elkj the fossil remuns of which wte found in alluvial 
depbsites of comparatively modern date. . Many years ago, 
akuUs and single bones of this ^gantic and elegant species were 
collected and described by naturalists, but it is not more than 
four or five years since nearly perfect fossil skeletons were met 
with. Of these, two only have been preserved, the one depo- 
sited in the Royal Museum of the University of Edinburgh^ 
the other in the collection of the College of Surgeons in Dublin. 
As the specimen in the Edinburgh Museum was for a time the 
only one in any collection, we had a drawing and engraving 
made from it, and of which a copy is given in the present nurn* 
ber of the Journal (Plate II.) It is 6 feet high, 9 feet long, and 
in height, to the top of the right horn,. 9 feet 7i inches. Re- 
mains of this deer have been met with not only in England, 
Ireland, and the Isle of Man, but also in France, Germany, 
and Italy ; and in all these countries in similar geognostic si- 
tuations, — thus shewing that the species, in all probability, 
lived about the same time in Britain, Ireland, and the Conti- 
nent of Europe. 

BOTANY. 

38. Pluvial Trees.^^In the old accounts of travellers in Ame- 
rica, related also by Thevet in his Cosmography, mention is 
made of a tree which attracted the vapours of the atmosphere, 
and resolved them into rain among the parched desierts. These 
accounts were regarded as fabulous. In Brazil there has been 
found of late a tree, the young branches of which exude drops 
of water, which fall almost like rain. This tree, to which Lean- 
der has given the name of Cubea pluviosa^ is referred by M. 
DecandoUe to the genus Ccesalpinia, belonging to the family of 
Leguminosae, in his ProdromuSj vol. ii. p. 483. Other vegeta- 
bles also, such as CcUamus rotangy and the climbing lianas, the 
vine, and other sarmentaceous plants, afibrd drops of water in 
abundance, at the period of the sap, especially when they are 
cut. 

89* Sensitive Tree. — ^The genus Ccesalpiniay which furnishes 
the dyewoods of Pernambucca and Sappan, also presents a spe- 
cies, the leaves of which are nearly as sensible to contact, as the 
sensitive plants of Malabar ; it is the Copsalpinia mimosoides o{ 
I^amaxck. 



* 40. Poisoning of P&info.— Vegetables are suficeptible of loang 
their contractile faculty, from the action of the distilled water 
of rose^laurel, as Carradori observed : Thus, the distilled water, 
or still more the volatile oil of rose-laurel, destroys the whole 
power of contraction possessed by the capsules of Momordica 
EkUeriumy and Balsamina horienais, M. Marcet of Geneva, 
on applying an aqueous solution of opium to sensitive plants 
and others, observed that it also destroyed the action of veg^a^ 
ble life. Whence Carradori concludes, that plants have con- 
tractile muscular fibres, and M. Marcet imagines, that vegetal 
bles possess something analogous to a nervous system, since the 
first of these poisons operates upon the contractility, and the se- 
cond upon the sensibility, in animals as in vegetables. 

41. Leguminosa, — ^By this time, perhaps, the second volume of 
the Prodromus Systematis universalis Regni vegetabilis is in 
the hands of most botanists in Europe ; but few', we believe, 
will find it an easy task to study it. The arrangement, although 
founded on the principles developed by Brown our countryman^ 
and Brown in Grermany, becomes extremely embarrassing to the 
student who has not carefully perused these, and other memoirs 
on this difficult order. To obviate these difficulties, and to ex- 
plain the various reasons which induced him to change so many 
of the hitherto almost universally received genera. Prof. De Can- 
doUe is engaged at present in publishing a separate work * on the 
subject ; we allude to the Memoires sur laJamUle des Legumi' 
neitses. These memoirs were originally read before the Society 
of Natural History of Geneva, and were intended to be inserted 
in the Memoires du Mus. d'Hist Naturelle, Their great ex- 
tent, and the number of plates (when complete, there will be 
seventy plates and fourteen memoirs, forming a volume of about 
500 pages quarto), prevented such being carried into effect,— 
fortunately for the botanists who do not find it convenient to 
take that voluminous and expensive work. We have only yet 
had a perusal of the six first memoirs. The first is on the ge- 
neral characters of the Leguminosae, taken from their organs of 



* Published by Belin, Rue des Mathurins, S. I. No. 14. Paris. 
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vegeMwfh * and fructification. On both of tbe$e, Decanidplle bas 
pres^ted us with an account of all that has been discovered by 
oibers, or by himself. The following is a concise view of what 
he has said on the first point ; and, it must be recollected, that, 
without the aid of his plates, it is impossible to enter into any 
details. The roots are nearly all fibrous and branched, but, in 
some annuals, simple ; sometimes they are tuberous, and sub? 
jeet to three difierent modifications. The stems are exceedingly 
varied^ from a tender annual to a tree of sixty feet high ; but 
the branches are usually either longitudinally striated or angled. 
The leaves seem to present very striking differences. The first 
leaves, or lobes of the cotyledons, are either opposite or alteiv 
nate ; but, in maturity, the leaves of neaiiy all the f^pecies of 
the family are alternate. As to their composition, they are either, 
(J.) dmply pinnated, without an odd one ; (S.) simply pinnated, 
with an odd one ; (3.) palmated ; (4.) twice or thrice pinpaied, 
which have very rarely an odd leaflet. That the number of times 
the pinnation takes place is irregular, I^candolle happily illus- 
trates, in Plate 1. by the genus Gledit^a. M. DecandoUe denies 
that the Leguminosse have simple leaves, but he enumerates six 
different ways by which a leaf really compound may be taken at 
first sight for a simple leaf. It has been long known, that what 
many take for a simple leaf in this family, is only a dilated petiole, 
or what DecandoUe calls a phyUodium, The hairs and glands 
on the Legununosse present few variations ; but the spines very 
many. — On what regards the fructification, we must refer to the 
book itself. Of the disposition of the flowers, the soldering of 
ttie sepals and petals, their regularity or irregularity, the com- 
binations or number of the stamina, we can give no short ac- 
count ; nor shall we enter upon the proofs brought forward that 
the Leguminosae, when they have only one carpel], have so 
only by abortion of some otliers. The second memoir is on the 
germination of this family. This memoir is full of interest, and 
tends to shew that the germination ought to be closely attended 
to in the clas^fication of these plants ; and we are even furnished 



* This term, as &r as we know, has no other more precise English term ; 
it refers to all the parts of a plant, except those concerned with the flowers 
and fruit. 
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by the author ^th aa arrangement whi<3h might be derived solely 
from the germination ; in some cases it is artificial, but for the 
most part natural. The comparison of the Leguminosse with th^ 
families with which they are allied, occupies the third memmfi 
Their relation with the Terebinthacese and Rosacese are fully 
pointed out ; hut although we have no wish to unite them with 
either of these two families, it scarcely appears to us that any de^ 
finite characters are yet pointed out, which can be at all of service 
to the student of the artificial method. We believe, however, 
that this will be again taken up in a future memoir. The fourth 
memcnr is on the mutual relations of the Leguminosse, and their 
subdivisions. The fifth memoir contains a review of the Iribe 
called Sophorese, while the sixth is devoted to that of the Lo- 
tese. These two last, to many, are the most interesting that 
have yet appeared : each genus is passed under review : the 
characters of the new or little known genera are developed ; and 
if the old ones are divided, or the species changed to others, the 
reasons are entered upon. We understand that, in the subse- 
quent memoirs, other tribes will be trended in a similar manner. 
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42. On the UabUiiy of English Silks and Cottons to become 
Jbded; and on tJie superiority of the Silks of France^ and tht 
Cottons of India in that respect. — The cause why English silks 
or satins do not retain their colour or whiteness, so long as those 
of French manufacture, cannot reasonably be attributed to the 
change of climate, as, in that case, it should equally afFect both. 
Silks or satins of French manufacture will be found as fit for 
use, after a period of twelve or fifteen inonths, as when first im- 
ported ; while those manufactured in England, will have so 
completely changed, as to be rendered useless for any article of 
dress. The white will have assumed an unsightly yellow tinge, 
and the coloured will be found to have faded c6nsiderably. It 
is probable, that the fault originates, in a great measure, from 
the method used in extracting the v^u^ish or gum from the raw 
silk : and, perhaps, also from some slight inattention in the pro- 
cess of bleaching it afterwards. It can scarcely be thought 
that so delicate an article as silk, must not suffer, more or less. 
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from exposure to the action of sulphurous acid gas,, or immersion 
in acid, according to the degree of strength or purity of the sub- 
stance used, as well as from the length of time. the article is sub- 
mitted to the, action of the gas or acid. The silks manufactu- 
red at Madras, are all of an imperfect white, but last much 
longer than English or French. The coloured silks are scarce* 
ly inferior, and stand as well as the best of European manufac- 
ture. The scarlet, purple, orange, and other silk shawls, from 
Bangalore, are really beautiful, and the colours permanently fix- 
ed. It is also worthy of remark, that the English long-cloths, 
muslins, jaconnets, Sz;c. never retain their original whiteness for 
any length of time, but assume a yellow tinge, which they do 
not recover by any process of washing. Some pieces, after a 
few washings, are full of small holes ; and it is an incontestible 
fact, that one piece of good northward S6 Penijura, will wear 
out three pieces of the best English long-cloth. . No chemical 
process is used for giving their cloth an artificial whiteness : 
they are delivered from the loom dirty and brown, and when re- 
turned from the washerman are as white as snow.. The ad- 
vantages which the English cloths possess, are, that they are 
much cheaper, and have the threads of a more even texture, and 
more regular. If some more attention were paid to the mode 
of bleaching, there is no doubt, then, that they would be of 
much greater consideration, and in more request than they are 
at present. The mode in which the bales of cotton for exporta- 
tion are usually packed, may also in some measure account for 
the evils above mentioned. It is the gencfl*al custom to com- 
press a considerable quantity of cotton into a very small com- 
pass. This is effected by means of strong, massive iron frames, 
and powerful screws of the same metal, so that the cotton is 
found to be almost a solid mass. Although much space may 
be thus saved on ship-board, it is probable the cotton must be 
in some way injured. If this be really the case, the natives have 
decidedly a very material and obvious advantage in the manu- 
facture of cloths. — Abridgedjrom a communication in GUTs Re-^ 
poHtory. 
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COMMERCE. 

. 43. FisTieries of Newfoundland and Labrador. — The Ameri* 
cans send about 2000 fishing vessels to Labrador alone. Allow 
that each vessel takes away 1000 quintals of fish, = 2,000,000 
quintals = 100,000 tons; each vessel carries from 12 to 15 
men, = 25,000 to 30,000 men ; the number of seamen required 
afterwards to carry this fish to the various markets in the two 
hemispheres is very considerable. They carry on the fishery 
extensively at other parts here. — The French employ many 
thousand men in this fishery at Newfoundland ; and a propor- 
tion of seamen to carry part of their fish to markets. — The 
British : The resident fishermen of Newfoundland are not equal 
in number to tl e American fishermen who come to the neigh- 
bourhood to fish. About 4000 British seamen are employed to 
carry the 60,000 tons offish to market. — W. E, Cormack, Esq. 
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May 1826. 

1826, 
Feb. 4. To R. Rioo, Bowstead Hall, Cumberland, for ^ a new Condensing 
Apparatus, to be uaed with the apparatus now employed for ma- 
king Vin^ar." 
7* To J. C Gamble, Dublin, chemist, for ^^ an Apparatus for the Con- 
centration and Crystallisation of Aluminous and other Saline and 
Crystallisable Solutions, part of which apparatus maj be applied 
to the general purposes of- evaporation, distillation, inspisaation, 
and desiccation, and especially to the generation of Steam." 

To W. Mayhew, Union Street, Southwark, and W. White, 
Cheapside, hat-manufacturers, for ^ an Improvement in the ma- 
nufacture of Hats." 

To H. EvAxs, harbour-master of the port of Holyhead, North 
Wales, for ^^ a method of rendering Ships and other Vessels, whe- 
ther sailing or propelled by steam, more safe in cases of danger 
by leakage, bilgeing, or letting in water, than as at present con- 
structed." 

To B. Cook, Birmingham, brass-founder, for ^^ Improvements in 
making Files of various descriptions." 
1 1. To W. War&ek, Crown Street, Finsbury Square, for '* Improve- 
ments in the process of extracting from the Feruviaii Bark me- 
dicinal substances or properties, known by the name of Quinine 
and Cinchonine, and preparing the various salts to which these 
substances may serve as a basis." 
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To J. L. HiGoiNs, Oxford Street, for " Improvements in the con- 
struction of the Masts, Yards, Sails, Rigging of Ships, and smaller 
Tessels, and in the Tackle used for working or navigating the 
same.*' 
1& To B. Newmabch, Cheltenham, and CBovnee, Gloucester, hm- 
zier, for "• a mednmical invention to be applied for the purpose 
of Suspending and Securing Windows, Gates, Doors, Shutter?, 
Blinds, and other apparatus." 

To J. Walter, Luton, Bedfordshire, straw-hat manu&cturer, for 
'^ Improvements in the manu£u:ture of Straw-plait, for making 
Bonnets, Hats, and other articles." 

To C Whitlaw, Bajswater Terrace, Paddington, medical bota- 
nist, for ^ Improvements in administering Medicines by th^ 
agency of Steam or Vapour." 

To A. BuFFUM, Bridge Street, hat-manufocturer, for ^ Improve- 
ments in the process of making or manufacturing and dyeing 
Hats." 
25. To J. F&ASER, Houndsditch, engineer, for ^^ an improved methodi 
of constructing Capstans and Windlasses." 

To B. Newxa&ch, Cheltenham, for ^' certain inventions to pre- 
serve Vessels and other bodies from the dangerous effects of ex- 
ternai or internal violence on land or water, and other improve- 
ments connected with the same. 

To B. Newbiab^h, Cheltenham, for ^' a Preparation to be used 
either in solution or otherwise, for preventing decay in timber or 
other substances, arising from diy-rot or other eauses." 
Mar. 4. To J. Fbasee, Houndsditch, engineer, for ^ a new and improved 
method of distilling and rectifying spirits and strong waters." 

To R. MiDGLEY, H(»^orth, near Leeds, for ^ a Method, Ma« 
chine, or Apparatus, for ccmveying persons and goods over or 
across rivers or other waters, and over valleys or other places." 

To G. Akdeatoit, Chickheaton, Yorkshire, worsted-spinner, for 
*^ Improvements in the combing or dressing of Wool and waste 
Silk." 
14. To J. Neville, New Walk, Shad Thames, engineer, for " a new 
and improved Boiler or Apparatus for generating Steam, with 
less expenditure of fuel." 

To N. H. Manicler, Great Guildford Street, Southwark, chemist, 
for " a new Preparation of Fatty Substances, and the application 
thereof to the purposes of affording Light.*' 
April 18. To J. BiLLiKGHAM, Norfolk Street, Strand, civil engineer, for "an 
improvement or improvements in the Construction of Cooking 
Apparatus." 

To J. RowBOTHAH, Great Surrey Street, Blackfriars Road, hat- 
manufocturer, and R. Llotd, Strand, for " a certain method of 
preparing, uniting, combining, and putting together, certain ma- 
terials, substances, or things, for the purpose of being made into 
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hats, caps, bonnets, cloaks, coats, trowsers, and for wearing ap- 
parel in general, and ^rious other purposes.** 
22. To W. Wood, Sutnnaer.Hill Grove, Northumberknd, for " an 

apparatus for destroying the inflammable air in mines.*' 
25. To J. p. Gillespie, Grosvenor Street, Newingten, for " a new 
Spring or combination of Springs, for the puxpose of forming an 
elastic re&isting medium.** 
To S. Brown, Eagle Lodge, Old Brompton, for ^^ improvements 
on an engine for effecting a vacuum, and thus producing powers 
by which water may be raised, and machinery put hi motion.'* 
To F. Halliday, Ham, Surrey, for '^ an apparatus for preventing 
the inconvenience arising from Smoke in Chimneys.** 
27. To J. Williams, Commercial Road, ironmonger and ships* fiii». 
hearth manufacturer, for '^ improvements on ships' hearths, 9n4 
apparatus for cooking by steam.** 
To W. Choice, Strahan Terrace, auctioneer, and B^ Gibsov, 
White Conduit Terrace, builder, Islington, for ^' improvements 
in machinery for making bricks.** 
29. To C. Kemmedt, Virginia Terrace, Great Dover Road, Surrey, 
surgeon and apothecary, for ^' improvements in the apparatus 
used for cupping.*' 
May 2. To J. Gouldixo, Comhill, London, engineer, for " improvements 
in the machines used for carding, stubbing, silvering, roving, or 
spinning cotton, waste silk, short stapled hemp and flax, or any 
other fibrous materials, or mixture thereof** 
6. To A. BuFFUBK, Javin Street, hat-manu&cturer, and J. Mac- 
CABPY, Cecil Street, Strand, for '' improvements in steam-en. 
gines." 
To Sir R. Seppivos, Somerset House, for '' improvements in the 
construction of Fids, or apparatus for striking topmasts and top- 
gallantmasts in ships.*' 
To W. Fenwee, Bushell Rents, Wapping, carpenter, for " an im- 
provement in machinery for curing smoky, and cleansing foul 
chimneys.** 
To A. Alla»d de la Coubt, Great Winchester Street, for " a 
new instrument, and iraiH*ovements in certain well-known instru- 
ments, applicable to the oif|yin of sight.** 
To J. ScHALLEB, Regent Street, ladies* shoemaker, for '' improve- 
. meots in the construction or manu&cture of clogs, pattens, or 
substitutes for the same." 
8. To £. Heabd, St Leonard, Shoreditch, chemist, for '^ a certain 
new composition to be used for the purpose of washing in sea and 
other water." 
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1820, 

Mar. 20. To WiLtiA«« Xhomsok and Jahes Thomsoit, of Fountainbridge 
Street, Edinburgh, cabinet-makers and joiners, for an invention 
of '•^ a Series of Machines, and certain Implements and Tools ca- 
pable of performing cabinet-makers* work, joiners* work, and car- 
pentry work, and which machines and instruments or tools ma/ 
be applied with advantage to various similar purposes." 
21- To William Erskine Cochrane of Regent Street, in the county 
of Middlesex, for '^ an Improvement in certain Cooking Appa- 
ratus.*' 
May 0. To Samuel Browk of Eagle Lodge, Old Brompton, in the county 
of Middlesex, gentleman, for ^' certain Improvements on his for- 
mer patent for an Engine or Instrument for effecting a vacuum, 
and thus producing powers by which waters may be raised and 
machinery put in motion.*' 

To Hevrt Richarbsok Fakshawe, of Addle Street, in the city' 
of London, silk-embosaer, for ^' an Improved Apparatus for spin- 
ning, doubling, and twisting or throwing silk.** 

To John Mart ikeau junior, of the City Hoad, in the county of 
Middlesex, engineer, and Henry William Smith, of Laurence, 
Pountney Place, in the city of London, Esq. for an invention of 
^* certain Improvements in the manufacture of SteeL'* 
9. To William Parr, of Union Place, City Road, in the county of 
Middlesex, gentleman, for '^ an Improvement or Improvements 
in the mode of propeUing vessels through the water.'* 

To Joseph Alexander Taylor, of Great St Helens, in the dty 
of London, gentleman, for '^ a new Polishing Apparatus for 
household purposes.** 
20. To Francis Molineux, of Stoke Saint Mary, in the county of 
Somerset, gentleman, for ^' an Improvement in Machinery for 
spinning and twisting silk and wool, and for roving, spinning, 
and twisting flax, hemp, cotton, and other fibrous substances." 

To Alexander Lamb, of Prince's Street Bank, in the dty of 
London, and William Suttill, of Old Brompton, in the coun- 
ty of Middlesex, flax-spinner, for ^* Improvements in machineiy 
for preparing, drawing, roving, and spinning flax, hemp, and 
waste silk.** 
26. To Thomas Shaw Brandreth of Liverpool, in the county^ of 
Lancaster, Esq. barrister at law, for ^^ an improved mode of con- 
structing Wheel Carriages to be used on Rail-ro^ds,' or &r other 
similar purposes.** 

To Joseph Eve, of Augustus 6eoff]gpa, in the United States of 
America, now residing in Jewin Street, in the dty of London^ 
engineer, for " an improved Steam-En^e.** 
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Biographical Memoir of the late Christian Smjth^ M, D. 
Naturalist to the Congo Ea.pedition. By Baron Leopold 
Von Buch. 

l^HRiSTf AN Smith, son of a wealthy pfo|)rietor in the neigh-' 
bourhood of Dram in Norway, wai& born on the 17th October 
1785. Under the prudent management of his father, his talents 
were early unfolded ; and in his fourteenth year, he was sent to 
the school at Kongsberg, which enjoyed a well-merited repu- 
tation. Here he made such progress in his knowledge of the 
ancient languages, that, in a short time, he wrote Latin with 
almost as much faciUty as his mother-tongue. As early as 1801, 
his father sent him to Copenhagen, where the celebrated Vahl, 
soon finding what a profident might be made of him, became 
his counsellor and fiiend, and determined him to devote himself 
exclusively to the study of Botany. The knowledge oflVfosses 
and Lichens, so abundant in his native country, had especially 
attracted his attention, to which he was the more fully deter- 
mined, by the discovery of some plants, till then unknown, in 
the neighbourhood of his native city, which were pven to the 
world in the Flora Danica. Not all the advantage he enjoyed 
for acquiring practical knowledge as a physician, in the ma- 
nagement, from the year 1804, of the Frederick's Hospital m 
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Copenhagen, could prevent liim from accompanying his friands 
Homemann and Wormskiold on their botanical journey into 
Norway. They explored some of the most impervious valleys 
in the country, and made a number of new discoveries ^. and 
when, in 1807, the breaking oat of the war between Denmark, 
England and Sweden, obliged the friends to return to Copen- 
hagen, Smith proceeded again into the mountains of Tellemark, 
and brought from tfatnce sa many naknowii. mosses and lichens, 
that, from that time^ he became known to all the botanists of 
the norlb, and his reputation among them was thereby fully 
established. 

Want of scientific resources brought him back to Copenha>^ 
gen, during the misfortunes of his native country. No sooner, 
however, was quiet restored, than he hastened again into the 
mountains oS the north, and undertook, in 1812, a most arduous 
journey through Tdlemark and Hallingdal, over the chain of 
mountuns down to the west coast. These mountains w»e little 
known, even in the country itself. Their height had never been 
measured ; their productions never been described ; and little 
more was known of them than from the accounts of the fatigues 
and dangers to which the peasants, of Hardaqger were expc^wd, 
when they proceeded with the praducUons id their valleys over 
the range to Eongsberg, Smith, incited in the highest degree, 
by the striking and comprehensive views ctf Humboldt regm^ing 
the ge^rai^y of piant8,wh]eh have hod so decided an influenceon 
the researches of betanistS) examined di^ie mowHains in tbecfr- 
pmty bQib of an attentive nalurafist who generalises aQd:eomi- 
bkoeSy said of an exiperienced botimist, from whose notice the 
minutest pl^t does not escape ; and was thei^by enabled to give 
tk narrative of this journey, which will ever remain one of the 
most ketructive and remarkable for physical geography *•. 

In it, lie places the mighty influence of the neighbouthood of 
the s^ in acleur %ht, and the very pemfffkable disUnetion 
thence amng, between the climate of the continent and that of 
the seia-^eoafit. To the severe winter, on the east side, stmmer 
succeeds, in a few weeks, wHh continiial clear and s^E^ne wea- 

^ T9p<:^ip!iq[)h^8k-8tati8tiske Swnlingen, udgivne Selaksbet fur NorgB8» vel 
^exi Deels 2 det Bind. Christiana, 181?. 
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ther. The sun of an almost perpetual day calls forth a multU 
tude ei leaves and tkfWerB, whidi would scaxceij be expected in 
so nortb^n a latitude. On the oontrary, on d» other sidooft 
the moiHitains, the sea always open, moderates the severity of 
the winter, and the constant winds from the west and south, 
doming over the ocean, heighten the temperature of the Coasts. 
But they cover them, at the same time, with fogs and clouds, 
which intaxiept the genial influence of the sun, and thus permit 
to the warmth of summer a shcnt duration, and limited effect. 
Smith shews how much this influence manifests itself, in the 
productions of vegetation in the different heights at which 
trees grow, and the limits of perpetual snow. For these, in 
fact, are much more determined by the warmth of summer than 
by the cold of winter ; and hence, when their various heights 
are ascertained, we giun a pretty accurate knowledge of the 
state of the valleys and plains below. Smith first ascended 
Goustufield in Tellemark, the highest mountain in the sonth of 
Norway, and found it 5886 Parisian feet high ; and the snow 
line he ascertained at about 4740. On the great chain which 
separates Tellemark from Hardanger, the snow line did not 
reach to 4650 feet ; and on Folge Fonden in Hardanger, which 
is almost surrounded by arms of the sea, it had sunk so low as 
4036. A great number of annual plants, however, and such as 
are able to endure the severity of the winter, but which, at the 
same time, so soon as the sap has ascended, require UBinterrupt- 
ed warmth, to put forth leaves and flowers, is found on the east 
side, and wherever the snow line is at a considerable elevation. 
Such bushes and plants, on the other hand, and all such as re- 
tain their leaves in winter, or at least as shed them late in the 
season, but which require no great warmth in summer for their 
support, flourish especially in the softer and more uniform climate 
of the sea-coast. The former enjoy the climate of the plains of 
Russia, the other of the flats of England and Scotland^ of which 
the appearance of the birch affords a very palpable and striking 
example. Vigoi^ous enough to set the severity of a Siberian 
winter at defiance, it requires, however, uninterrupted warmth 
to put forth its leaves ; and when these are unfolded, they are 
so tender that the slightest return of frost is hurtful, if sot alto- 
gether destructive to the growth of the tree. Hence the climate 

oS 
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of the coast is not well suited to it, and the limits of its growth 
will sink, on that account, in proportion as the warmth of the 
summer is diminished. Smith shews this with the bardmeter in 
his hand. He found the hmits of the birch in 60^*" north lati- 
tude, to be at the height of 3384 Parisian feet. Some miles 
farther on, in the direction of the great mountain chain, birches 
ajfemly.disappear at the height of 3325. In descending towards 
the sea, over Ulensvang, its limit is found to be 2803. On the 
west side of Folge Foiiden, it descends to 1837. Lastly, it is 
found at only 1776, on the Goennequiting, near Tuse, which 
lies within sight of the ocean. Here the birch can only reach 
half of its height on the east side. With this warmth of sum- 
mer, however, disappear the magnificent forests of pine (abies) : 
in the valleys are no longer to be seen the showy flowers of Aco- 
nit urn Lycoctonum, of Pedicularis sceptrum Carolinum, or of 
Pedicularis Oederi, otherwise so common on the eastern side of 
Norway. There is no longer to be found Andromeda hyp« 
noides^ Menziesia coerulea, Primula stricta (Horn.), Lychnis 
apetala, Viola biflora, Aira subspicata, Carex rotundata, Juncus 
arcuatus (Vahl), Splachnum serratum, luteum, rubrum, &c. 
plants which unite the east side of Norway with Russia and 
Siberia. On tlie other hand, the vegetation of Scotland appears 
on the mountains of the west side. These are quite covered 
with the Scots fir (Pinus sylvestris), while the vales in the neigh- 
bourhood of the sea are adorned with the beautiful Di^talis 
purpurea, which is unknown in other parts of Norway. On the 
declivities of the hills, Hieracium aurantiacum spreads its gol- 
den flower, and Gentiana purpurea is of frequent occurrence, 
which no one would scarcely have expected to find beyond the 
Alps. Bunium bulbocastanum, Anthericum ossifragum, Se-r 
dum anglicum, Chrysosplenium oppositifojium, Centaurea ni- 
gra, Hypericum pulchrum, Erica cinerea, Rosa spinosissima,. 
Lycopodium inuiidatum, all plants which would be sought in 
vain where the birch ascends to 3000 feet high, but which are 
common in the British Isles, are not unfrequent and often quite 
common in the districts on the sea-coast of Norway. Even Ilex 
aquifolium and Hedera helix, which cannot survive the winter 
in a great part of Germany, thrive excelleotjy oh the west coast 
of this country.. 
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After Smith has unfolded with perspicuity circumstances 
equally instructive for the natural history of the globe, as for 
the culture of trees and plants in a given climate, he directs his 
course to the magnificent glaciers of Justedal in Lat. 61 1°, and 
gives almost a complete description of them. Thence he bent 
his way through the vale of Walders, back to his native city of 
Dram. 

This journey excited attention. The Patriotic Society, con- 
vinced of the utility of such undertakings, enabled Smith, in 
the following year, 1813, to attempt a similar one ; and he en- 
tered on it with pleasure, because the interests of science ap- 
peared to be thereby identified with those of his country. Du- 
ring the greater part of the summer he perambulated the moun- 
tains under 68° of latitude, lying between the valleys of Wal- 
ders, Guldbrandsdal, and Romsdal, which, from their height, 
extent, and solitariness, had remained so. much unknown, even 
to the nearest inhabitants, that heretofore they, with the valleys 
they inclose, could he very imperfectly designed upon the maps. 
The Flora of Norway hereby gained many new species which 
had not before been observed in this country. In the end of 
summer he descended into the imposing valleys of Rorasdal, 
to occupy himself with the productions of the sea, in the neigh- 
bourhood of Molde ; and the advanced period of the season did 
not prevent him from twice crossing the chain of the Dovrefield, 
as far as the Nomadic Laplanders. Every where, on these 
excursions, he collected the inhabitants of the higher valleys,' and 
taught them the distinguishing marks, value, and properties of 
the lichens that cover their mountains. He shewed them the 
process how to make a wholesome bread from these lichens, 
which is at once nutritious and pleasant to the taste, and per^ 
suaded them to reject the miserable resource of bread from bark, 
which supports a wretched existence at the expence of health. 
The end of the year brought him back to Dram. 

The loss of his father, a short while after his return, put him 
in possession of a small fortune, which, in his opinion, he could 
not better employ than by seeking to improve himself by fo- 
reign travel, either by the study of nature or intercourse with 
the learned. His nomination as Professor of Botany in the 
newly instituted University at Christiana, confirmed Jiim in'hi& 
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purpose ; for all the fruits of his jouraey were henceforth de- 
voted to the new botanic garden, which he regarded as his own. 
No sooner, therefore, had he landed in England at Yarmouth, 
and reached London in July 1814, than he set about procuring 
for the garden a well qualified and experienced gardener, and 
had the good fortune to find one in the pers(xi of a country- 
man of his own, who had been trained in the excellent institu- 
tion at Kew. This lucky circumstance had a decided influence 
on all his later researches, for, after the departure of the gar- 
dener, he considered the garden as already arranged, and to it 
all his cares were hencefonh directed. Convinced that eveay 
thing in Christiana would be carefully attended to, he collected 
and purchased whatever he oHiodered in the least adapted tp 
it; and all the arrangements of English gardens acquired 
double value in his eyes, when any part of them seined to be 
applicable to his own. The advanced state of the seaaon, how- 
ever, did not permit him to remain long in London. In Au- 
gust he went to Edinburgh, and a few days thereafter to the 
Highlands of Scotland, to have an c^>portunity in particular of 
examining the mosses peculimr to the country. He viated Loch 
Tay, ascended Ben Lawers, surveyed the celebrated ShehalHen, 
and penetrated as far as Ben Wyvis in Ross-shire, a' place but 
seldom visited. Then he ascended Ben Nevis, the highest 
mountain in Scotland, saw the v^ierable naturalist ]>r Stuart 
at Luss, and returned to Edinburgh after an absence of five 
weeks. The profound knoidedge of cryptogamic planta pos^ 
sessed by Dr Taylor, called him from hence to Dublin. On 
returning he passed through Carlisle, Cumberland, and Wales; 
and, after a short stay by Liverpool and Oxford, ^rived in 
London in the month of December 1814. 

The Congo expedition, after he had fairly resolved to ae^^ 
company it, had filled him with the greatest hopes. These ap- 
peared to be the more confirmed the farther it proceeded. Cap- 
tain Tuckey was a man of a scientific education, and of great 
politeness, whose society afibrded him both pleasure and in^. 
struction. Willingly would the former have granted him a few 
dajTB to examine St Jago, one c^ the Cape Verd Islands, where, 
on the Dth April 1816, the ship cast anchor f(Nr the first time af- 
ter her departure firom England, if his instructions, as well as 
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iM omitirish, iMdtiot ttfadeift faiB'daty, tpiwwtin :die arrival «kf 
the e3q)edition in the Congo. The tittle, however^ iviikb 'l^mMi 
«SMirj'm4i single 43Ay, iMi the fnountanaiof die idakid, fcm»s a 
Mwsiikndsik «ddttkni te iour VmrnkAg^. In Jidy the dhqis 
feaehid lAie znocKii 4f the Cot^fo. Oafstain Ttttkey tailed 'up 
tike Tvwt M fiir ^'wais fxraietioaUe, ^but «V4fcn their progress tn 
boats was soon arrested by nipida ; wheteopon 'he •dAevmaittd 
^advantis along the rrrer hy land, mfyk « eoufiany of Ibrty 
«Mn. Hie ^esiocdlenae^yf the^male leeilhirted die nndert alo wg, 
«KiA die iF^cfUftioin tieeotniiig aliraiyft fiditr vnd more beeu^nl, 
•iniAttied file zeal of the ind^irtigable botanist. ^ Every thing 
tsn^^r^^he Wfoteinhis jourud; ^^ one can ^aly ecdleet «iid be- 
hdd ;*" and, t^uly deKgbted iinth the river and <ihe oiountaina, 
he was quite oonfoittided wiien liie Captaui declared it to be ne- 
oessary to i^etum. The JiOpe of -obtaining -soffideat supplies 
eMier fmm the negro mhalntanis or liwn the okatse, sfaad en^ 
%HieljFfaUed^ the Btoi^ they hod .carried imfth theni did not ad. 
fM df ^elr advanehig fiirdiefr : k vnA&tetL too late to 7etam ; 
liheir provisions <io longer «uttoed to bring tfaem to the sbip^B 
andM^ge. Want, anxiety^ hunger, falafae, produced vX hunt 
a fev^, whieh «pvead la^d^ and coaBomed their yet tenHan.- 
ingetMngth. Smitfa soiighfttoaMiitainUmsdfbyfiiviin^ 
spmlSw Always cfaeerfiil, lie «ispiied others .also m&x xxmtnge, 
and wished even to animate diem by his exaample. Sot this.he was 
no longer able to do. Whenever he bad made a few steps he 
fell down, and at last could no longer raise himself. He was ob- 
liged to foe earried, ftnd «^en ki tins condition he oonetssBtly en- 
eotttaged bis ronaining compantoos, always cheriskii^ the best 
hopes for lliem all. lo this manner he and Ciqfitain Tuckey, 
with a few attendants, reached, on the 17th September, the 
place where the Congo lay at anchor. On the 18th both were 
put on board the transport Dorothea, which afforded them 
greater convenience. Captain Tuckey died soon after. Smith 
was ^KTy mudi depressed, and very weak. On the Sltst, the 
gardener Loekhart (from the garden at Kew) came to him, and 
heard him speak much and long in Norwegian, which he did fiot 
understand. This was con^dered to arise from the heat of tbb 
fever, and medicines were offered to him. To which he made 
answer, very distinctly, in the last words he was heard to ut* 
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ter, ^^ I have demanded what oould be useful to me, and it hai( 
not been given."^ 

On the SSd September, a few moments after the Dorothea 
had weighed anchor, he died, far from relations and friends, 
and attended by no sympothifflng soul. His remains were sunk 
in the river, with the customary cerem<Hues, at the place which 
has been called ^' The Tall Trees.'' 

His collections and journals have been saved and used to ad- 
vantage. There oould scarcely have been a more splendid mo- 
nument erected to the memory of this lamented naturalist, than 
the distinguished memiMr of Robert Brown, respecting Smithes 
collections and observaticHis in Congo. He thereby occupies^ 
as is remarked also by Brown, an honourable place among the 
band of northern naturalists who now encircle the whole of Af*- 
rica with their discoveries, from Egypt to the coast of Barbary, 
through Morocco, Guinea, and the Cape, back again to the 
Bed Sea. For since Smith, by his discoveries in Congc^ has 
filled up the gap which fbrm^ly separated Guinea from the 
Cape, in respect of our knowledge of African* plants, the ob^ 
servations of Hassdqiiist, Yahl, Schousboe, Afzelius, Tonaiiigt 
Isert, Smith, Spamnann, Thunberg, and Ford^aal appec^r with 
increased interest, and, associated with these distinguished na*- 
turalists, Smith will always be named with pecidiar honour and 
renown, as one of the martyrs of botanical science *. 



Description of the contents of a Tumulus in the Parish ofBur-^ 
nessy Island qfSanday. By William Wood, Esq. Surge(»i, 
Island .of Sanday. (Commumcated by Dr Wxi«liau Howj* 
son). 

X his tumulus^ like majpiy of the same outward appearance* 
was situated on the slope of a gently rising ground, dose at the 
head of %^ £resh-water loch, which is commonly dry during the 
fuipmer months. It was about a mile from the sea, with rising 
grounds intervening. It was nearly circular at the bottom, and 
approached gradually to an apex, which appeared as if sunk 

,^_ - — — - ■ ■ -- ■ - — — ^^^^ II .. 

• From Leopold Von Buch's " Physicalishe Beschreibung der Cana- 
idtiehen Inseln.*' 4to. Berlin, lB2d^ 
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rabout a foot. It measured mgbty-five feet across at the base, 
and not much above six feet in height at the highest part, which 
was a little removed from the centre, in a northwest direction. 
It was covered with short grass. One or two more tumuli are 
in the immediate vicinity. The ground around is mostly bar- 
ren moor-land. 

The cottars in the neighbourhood have, tat four or five 
years past, b^en oocaskxially removing earth and stones from 
the edge of the tumulus, — ^the earth for improving their little 
patches of land, — ^the stones for building and repairing hill 
dikes. They have never seen any regular building till this 
:summer ; nor have they found any thing but what they were in 
search of^— -earth and stones. , An old man, indeed, some months 
ago, found, a few feet from the edge of the tumulus, a ring of 
Uack .earthenware, large enough to go round hisw rist ; it was 
finely polished and very hard, according to his account; he 
broke it to ascertain its composition, and ha^ since lost it. The 
fiame.ma& also describes a vennel or drain running at right an- 
gles with the drain we discovered ; it was cm jthe soiuthreast.of 
the tumulus. . : 

The tumulus, I have already, hinted, was fon^ed^of stiwbes 
and earths The stones were mostly rounded stones froiaa ,th^ 
sea-shore, and seemed all to have b^en subjected to the.action^of 
fire ; the earth was black, and in many places laixed with; ashes. 
After removing many cart-loads of stones and earth, we ca^ie 
to the building, a ground plan of which I have attempted^ 
(PI. III. Fig. 1.), and which I shall now describe as accurate^ 
ly as I can. 

The principal part of the building consisted of one squar? 
apartment, in one end of which there was a fire-place R ; on th^ 
right hand side it oHnmunicated with a small cell ; a drain aa 
commenced nearly at the fire jdiace, and ran in a south-east di- 
rection tx>wards the loch ; at the outer extranity of the d^afii b b 
was another small cell. 

The (&iensions of the principal apartments may b^ judged 
of from the plan. The height c€'the walls we could not ascertain ; 
they were^ when we examined them, about three feet high, and di4 
not appear ever to have been much higher : they were two feet 
thick, composed of roughly dressed stones, cemented with clay ; 
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m the hmAe a 4at stone, rix inches ttiek, atod «kboui thrae ftet 
broad, reaching &om A to H> Iftood <Mft ed^ ; it •#&» 4iho oc^ 
mefited to the outer ^all with clay. All the wtikB-dt die ^n- 
i;ipal aipartraeHt were flius y^ied, eotcept at the fi]#e^piaoe. 

A fspace^ the breads 4^ the drain, between B B^ (VlrM lefit, 
evidently for a door ; there was no appearance of a ^ffixidAw in 
any part; neiAer was Ihere any ^tiling Mke a roof. 

Tlie walk st Ike §r&fdaee were buiit, Mke ^hte o&er wdls^ 
from ^ ground to the height ^f a foot and a half; when BSko- 
ther formtif l;)uildingeommeiiced^idth hoge-fhft stones, witivMlt 
cement ; tiiey were so {daced, that 4he one above overlapped the 
one4)dowftn«ehortwo,^husgradiii^contrai0tingth6,VeBt,^ 
4t lastj at tile height erf five feet, only an c^enkig, six or seven 
indies wide, was left. l%e vait had only ihtee cades, or rather a 
back wioll and two ode walls ; it was <^n next f&ie fnincipal 
apartment. The fire-plaoe itself was raised e foot fiom 4he 
floor, bu3t of rou^ stones whidi had sui^red from sUongheat : 
diey crtHuMed down on being nibbed between the ftigers. At 
one side of the fire-plaoe was a large stone E, as if for a taUe 
or seat ; at the other side a small semicircular recess L« The 
Hoof of this apartment was composed -of day, whidi iq)pear8 
to have been tskai from the loch already mentioned, where it 
abounds. 

The drain, -wMch coimiieiioed aear t^e fire-plaoe, was only 
a few inches deep, biult with rough stones of various suses, and 
covered with flag-stones kvd with the floor ; it contomed a eon* 
sideraUe qiiaxrtity of very fetid waiter At the outer end of die 
drain there was a small cell (e) ; it had no communieation with 
the dram ; the sides of it w&etimaei of four flat stones, aiboi^t 
two 'feel h^h, set on edge, and not oementod together. The bot^ 
torn of it was 4conaideraUy bdow ib^ levidof the dr«n, and 
forraedofday. 

Theoifl Qhadaae4Rdeiqien to the fxindpal apartment .; it 
was lined on all sides, top and bottom, widi flag^rtones, except 
the openfaig* whkdi meaaurad adbout t woieet six inches both ways ; 
the depth of this cdl from the level of the floor of the prindpd 
apartment to the bottom, was two feet five inches : from the top 
of the cell to the bottom four feet eleven inches. Outside of the 
flat stones th^e was a rough wall, built as in the principal apart. 
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ment. The flat stone fonning the upper half of the back of this 
cell, was perforated at its lower edge, with a semicircular aper- 
ture (p)^ three inches and a half in diameter, which communi- 
cated with a passage about a foot square, covered partly with 
a flat stone (O), and partly open. One aide of this paissage was 
Ibnned by la large stcsie :(P) ; the o<b^ tside was fcurmed by the 
wall buill at the back (^ the eelL The semicircular pmt marked 
m the plan with do^, {..^*ooo^ being in a very ruinoua state, 
eould not be examined accurately^ but there has been ^Kinie 
building ait this part 

The whole of the inside of the building was flUed with black 
eardi, iishes, burnt roc^s of heath, and burnt stoikes ; two or 
three .pieces of straw were found imbedded in lumps of aahes. 
An iron nail was found at the fir^-place ;«^it may Ymfe fallen 
from the opening at the top of the v^it at a more reoent period, 
but it was imbedded in a solid tump of ashes. Seveml hac^es^ 
were found at the fire-place, also imbedded in ashes ; among 
them were vertebrae, ribs, and leg^bones of domestic animals, 
part of tlie under jaw ^ a hog, and many teeth. There were 
no human bones. 

The cell Q was filled to the level of the floor of the principal 
apartment with rounded uiibumt stones ; a Aees*^ horn, and two 
l^<«bones of some of the lower animals were fbiuayd, about half 
way down among these stones. There was also, in this cell, a 
ocHisid^able quantity dt black, unctuous learthy very wet, and 
of a fetid odour. The horn was soaked with water, and could 
not be lifted entire. Above the level of the floor, this cell was 
filled with burnt stc^aes, &e* as in the rest of the building. 

Such is the account of what ^^sia seen. I do not hazaid evai a 
conjedaire as to idle use of this relk of antiquity. Tbs^building, 
I consider to be ctf an older date €han its covering, which ap» 
pears to have been thrown over it at a mofre reoent period, but 
still iages ago, fin* some particular purpose, whidi, with the use 
<^ the building itself, I fear, will £or ever remain unknown. 
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Observatiotis on the Anatomy qftlie Corallina opuntia; and some 
otiier species of Corallines^ By Professor Schweigger. 

Since the time of Cavolini no writer has examined the struc- 
ture and economy of zoophytes with more attention than Pro- 
fessor Schweigger of Konigsberg, (Anatomisch-physiologische 
, untersuchungen uber Corallen, Berlin 18 J 9) He has made 
himself acquainted with the observations and discoveries of his 
predecessors and cotemporaries in every Eui^opean language ; he 
has carefully examined the animals in the living state with the 
asfflstance of the microscope^ during his extensive travels, parti- 
cularly during his residence on the shores of the Mediterra- 
nean ; and he has perused with equal care and minuteness the 
collections preserved in the Museums of Grreat Britain, and of 
the Continent, but more especially those of the late Sir Joseph 
Banks, and of the Natural History Museum of Paris. The 
doubtful nature of corallines he has made a subject of particu- 
lar inquiry. These singularly hard organized substances are 
regarded as animals by most modern systematic authors, as 
Cuvier, Lamarck, Bosc, Lamouroux. The experiments, how- 
ever, and microscopical observations of Schweigger on their inter- 
nal organization, add great probability to the opinions former- 
ly entertained by Pallas, Spallanzani, Cavolini, and Olivi, who, 
from their own observations on living corallines, regarded them 
as plants. Schweigger'^s observations have been chiefly confined 
to the CoraUina opnntiay C. ntbens, and C. offidnaMs, On the 
6th of October he collected a portion of the C. opuntia Pal. on 
the coast of the Mediterranean, between Nice and Villefranche, 
growing on rocks from 1 to 3 feet under the surface of the sea; 
the specimens were of a bright green colour, and so very flexi- 
ble, that one would have taken them at first sight for alcy<Hiia. 
The outermost divisions of the branches were for the most 
part very small, transparent, and almost destitute of calcareous 
matter ; others had a thin white covering, often confined to par^ 
ticular places, and were still flexible, though in a less degree. 
The lowest portions of the branches appeared the oldest, both 
externally and by their calcareous interior, and had the leathery 
texture we generally observe in specimens of the C. opuntia pre- 
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served in museums. On dividing the green stalks, a number of 
filaments and a bright green parenchymatous substance could 
be distinguished with the naked eye. . Under the microscope, 
the filaments appeared as succulent fibres or soft narrow bands 
interwoven and branched irregularly. In the recent state, the 
filaments had a great resemblance to the soft fibres of the Alci/- 
onium bursa, Linn, (now considered a plant) ; as they became 
dry however, particularly in the older branches which had har- 
dened by their copious deposit of calcareous matter, the fila- 
ments appeared jointed, and this was especially observed in the 
latter, on removing the lime by means of nitric acid. In this 
state their resemblance to the filaments of confervae and the ves- 
sels of fiici was obvious. The vegetable nature of the Cor, • 
opuntia^ appeared still more distinct in its general structure. 
The outer covering appeared under the microscope, uniform 
or striated longitudinally, the striae being composed of short ca- 
nals or cells ranged above each other in irregular lines. These 
lines are undoubtedly mere remains of the cellular texture left 
attached to the inner surface on removing the covering. The 
structure of the cellular substance distinctly indicates this coral- 
line to belong to the vegetable kingdom. The parenchyitoa is 
seen to be composed partly of globular, partly of pentagonal or 
hexagonal cells, precisely as we find it in the generality of plants, 
but never in animals. The soft filaments* above described are 
extended between these cells. The younger the branch is, the 
more distinct is this structure, the cells in the young state be- 
ing soft and green ; but, after the lime is deposited in the cellu- 
lar tissue, the cells become almost undistinguishable ; by remo- 
ving the lime with acids, however, they are brought again into 
view, more, or less distinctly, according to the age of the branch. 
In young portions we discover a number of minute granules in 
the cellular texture between the filaments. They are not perceiv- 
ed in older branches ; and, even when the lime is removed, they 
are still either imperceptible, or are observed in much smaller 
quantity than in the former. These granules are obviously not 
calcareous, since they do not disappear when the young branch 
is immersed in nitric acid. In their general appearance, and 
in the circumstance of their collecting principally in the young~ 
est portions, they exhibit a striking resemblance to the granular 
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matter ofasepv«d in the eeHular substacnce of phmt^ especially in 
tlto youagMt shoots^ but wlrich likewise becomes ksa as the 
plauHts adTBOce in growth. . The species of ccxnilfine can be re- 
gwrded therefore only as- a marisie plant, composed, like many 
other pbmts, of distinct articulations, but whicih gradually afr^ 
sUmes the appearance of a coral by the deposition of lime in its 
interior. 

The structure of th9 other corallines is simiknr to that of the 
C* opuniiaf excepting that| in proportion as the articulated 
parts become smidler, the ceils are less numerous, and the coral- 
line is found to consist almost entirely of filaments and calca- 
reous matter. The Cor^tBina rvbengj Lam. wm frequently exa- 
mined by Sehweigger in the Mediterranean, particularly in the 
Gulf of Spezzia, where he often collected transparent young 
^)ecimens. These are distinctly composed of parallel filaments, 
which extend through the joints and digitations without inter- 
ruption from one end to the other. The delicacy of diese young 
plants did not admit of their being divided by a longitudinal 
section, which was likewise unnecessary from the branches being 
sufficiently transparent when examined singly. No trace of the 
cells of polypi could be detected, nor any resemblance to the 
structure of those zoophytes which contain polypi. The whcde 
{dant nmy be considered as a petrified conferva, having gradual- 
ly become consolidated in the course of its growth. The struc- 
ture of the Corallina officinalis, which abounds in the Medi- 
terranean, is similar to that of the C. rubeM, but is more diffi- 
cult to examine, as it becomes consolidated more quickly, and 
in a higher degree. Sehweigger never found this species trans-* 
parent, but when he immersed it in aeids, and examined it un- 
der the microscope, it exhibited the same kind of structure as 
the other corallines, though not so distinctly. 

The deposition of calcareous matter in the corallines appear^ 

to proceed from the surface inwards. The outer covering is 

observed opaque at particular places, as if incrusted, while the 

substance within is green throughout, and contains little lime. 

The ealcareous deposition proceeds more and more towards the 

interior, the green colour and cellular structure disappear ; but, 

at the commencement of this calcifying process, the vegetable 

cellular structure can be quickly and distinctly reproduced l^ 

3 
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mauos gI acaidB. Tiie depoBitioa of Hnse begins with the vety 
ikat appeaoronce of tbs branches^ tbe minqtest stalks, c^. tbe Car, 
cpuMtia wem. faund to contain some lime, tbe quantity of 
which increased as the branches grew. 

Cavolini observed on the surface of corallines minute fibres 
filled with granular bodies, which he took for seeds. . They 
were likewise seen by. Olivi^ who thence inferred that they came 
chiefly from the joints. It is evident, however, that they are on- 
ly filaments of conferv«, the ends of which are often oovq^, 
and imbedded in the substance of the . coraUine, and they fr^ 
quently remain attached to it, even after the livae has been re- 
moved by acids. Lamouro^x likewise observed these filaments^ 
and fbnnd them o^ble of spontaneons motion. The latter ob« 
servation reminds us of a similar fact mentioned I^.Covaliai, 
who observed the SerttUariafastiguvLOt covered with filacoc^ts 
which possessed spontaneous motion. - In s|)edmfns qf the Cor. 
optmHOf which Schweigger had preserved in spirits, he discover- 
ed similar filaments, which he had looked Aent in vain in those 
recent from tbe sea. They iq^ared under the microscope like 
tubes interrupted by sqoall knots. The knots, however^ oa apfdy- 
ing higher magnifying powers, were found to be tranverse parti- 
tions, lying parallel to each other at short distances': tbe fila* 
ments had altogether the appearance of confervse. Should they, 
be. regarded as such, there is nothing remarkable in their 
spontaneous motions, since similar motions have often been 
seen in confervse, and are de«cn)}ed by Vaucher and pther wri- 
ters. Tbe mere resemblance, however, is not conclusive as to 
their being distinct confervas, »nce they have likewise the ck>s- 
est resemblance to the filaments within the.coralline* They are 
probably continuations of the inner substance, Wkfi those pro- 
jecting from^ the CeUaria ceremdes^ upper: roots, (luftwurzeh^ 
air-roots), appearances presented by confervse ; .and the whole 
coraUine consists of cells and conferva-filaments. £lUs observ- 
ed in the substance, of ccH^allines minute vesicles which he sup- 
posed to be airf vesicles, destined to preserve the coraUine ^"ect 
in the. water. They were hkewise seen by Lamouroiix ; but as 
he frequently observed round bodies in them, he con«dered 
them ovaria. From .the foregcwg account of the structure of 
the coraUines, there can scarcely be a doubt that these vesicles 
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are only cells which have not been filled with calcareous .mat-' 
ter, and that the supposed ova are the usual granular mat* 
ter of the cellular substance. — CommuniccUion from Dr Grant. 
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On the C(ynst%tution of Flame, By H. Home Blackadder, 
Esq. P. R. S. E. (Communicated by the Author.) 

JtiiVEN at the present day, the constitution of an ordinary 
flame would seem to be but very imperfectly understood ; at 
least the following notice, of a very recent date, would naturally 
lead to such a conclusion. ^< It appears, from a series of expe- 
riments by Mr Davies of Manchester, that there is considerable 
foundation for the opinion of Mr Sym, that the flame of a can- 
dle is a conical surface, the interior of which is not- luminous, a 
section of the flame being a luminous ring surrounding an ob- 
scure disc *."" Hence, it would appear, that, within the present 
y^ar, it has only been considered as probable, that the flame of 
a candle is a cone of gas or vapour in a state of combustion at 
its surface ; and a determination of this point may well be con- 
sidered the very first step in a scientific investigation of the sub- 
ject. Though some may be of opinion that this pcMut does not 
require determination, I shall describe a very simple method, 
with which I have long been familiar. For this purpose a blow- 
pipe is all that is necessary ; and one made of glass, having a 
hollow bulb near its distant extremity, is the most suitable. 
When the point of the instrument is introduced into the centre 
of a sfnrit flame, and the operation of suction is performed, the 
luminous cone is observed to diminish, or contract in proportion 
to the degree of suction that is applied ; and by thus extracting 
the vapour from the interior of the flame, the latter may readily 
be extinguished. In performing this suction, even with a short 
tube, the operator is exposed to no risk, farther than that of in- 
haling a quantity of alcohol in the state of vapour ; and, unless 
the operation be unnecessarily prolonged or repeated, this is not 
apt to be followed by any sensible eflects. When, after suction 

* Journal of Science for 182S. 
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Kas been applied, the instrument is removed from the flftme, it 
is found to contain alcoholic Vapour, and whtch^ when lighted, 
on being slowly expelled by the breath, gives a blue flame at 
the point of the blowpipe. If, instead of perfornung suction 
by the mouth, the tube, inserted in the flame, be connected 
with a vessel full of mercury^ and the latter be alloived slowly 
io escape, any quantity of vapour may be collected from conical 
flames. When an accurate analysis is to be made of this vih 
pour^ it is necessary to fill the tube as well as the vessel with 
mercury, and to abstract the air that is mixed with the combus- 
tible fluid. It is also to be recollected, that a small quantity of 
air always remains between the surface of the mercury, &nd the 
glass vessel. In making use of a blowpipe in the way described^ 
with the flame of a candle or oil lamp, it is preferable, for rea^ 
6ons that will afterwards appear, to perform the suction by 
means "of a syrii^, or a bag of elastic giun. In this caae^a 
dense white vapour is observed to fall in a continued stream, 
into the hollow bulb of the instrument, the flame at the same 
time contracts, and when the extracted vapour is Ughted, it 
bums with a white flame. When this vapour is in the interior 
of the flame^ it is kept at a high temperature^ and is then per-' 
fectly transparent, but the instant its temperature is very dij^t> 
ly reduced, as by touching the upper part of the wick with the 
point of a small wire, it acquiies a milky whiteness ; and hence^ 
when falling in a stream from a tube, it is so dense as to resem^ 
Ue an opaque liquid. By means of an Argand lamp, without a 
wick, the burner being made of Reaumetur'^s porcelain, this vi^ 
pour may be procured pure and in* great abundance i but the 
Clawing method is more simple, and is abundantly productive. 
A ^buss-vessel, having a wide mouth, and a perforation in its 
bottom, is converted into a lamp vriAi a circular wick. The oen^ 
tral canal whidi supports the wick is made cxf glass-tube, not less 
than thee^hth of an inch in diameter, imd which is left prcgeet^ 
ing belowthe body of the lamp. On lighting a lamp of this de-. 
scription, air does not rise, through the tube ; but, in the course, 
of a few seconds, masses of dense white vapour are 'se^ fallaig 
down through it, and Uiese are soon fdlowed. by A (fontiimed' 
stream, which flows cofuously from its lower. or^iise. 'Qn some' 
occasions it is discharged in the form of beaiHiful rings, «r loop* 

JULY — OCTOBER 18%6. P 



'v^B6 Mr BhduulGfer an the Cdn^ktiihn ^.Harnf. 

^ed €tin%a variously modifitd^ and whid) proceed from;thfi sanie 
' caiise aa the pukatDry motiaA of the ilam^* On oppDoachkig a 
^fiamelothifi. vapour it readily caatehed fife, and btots with a 
white flame, wbiA k in aa inverted postdon. The tube may 
be 'bent lo ajs to give ah nprigfat flome^ and by having several 
tubes in ii» form of bmncbesi all on the same letet, the tamp 
•may thus beHtnounded irit^ jets of white flame« Thia ya^ 
-p<»ur may also be made to protrude frossi the. taibe . m a cylin^ 
Aeksl foixn, Uke a white taper, with i fiane oonfined to it3 up^ 
f»^ extremity. Ab the ambient ^ is usually agitatal, this 'nu 
poury taper exiiifaits singular motioos ; and as its iame may 
be tinged sucGeasively with various eolours, by alight altemtiona 
iM* additions at the wick finoan which the vapout paroceeds, it 
pres^iifts rather an interesting appearance. When a mixture of 
tcdiitil^ ixl is used to produce this vapour, it affarda an opfxnv 
<umty of illustratnig the theory ci certain meteors suppdHed by 
M. ^e Lucand others.. Harrow cylindiii^il masses rise in the 
air^ and when thjBle are inflamed at on^ of their extremities, 
they burn rapidly^ giving the appearanoe of luminous .balls txa-i 
Veriang. or deacendmg through the air. On introducing the ex^ 
tvemity of the glas^-tube inyto a ghisa reoaver, the vapour falls to 
the bottom of tfafex vessel, being, aa fonnerly stated^ more like a 
milky liquid than a gaaeoua body ; and any qviantity may thus 
be o^ected. White li^t is extricated when, it is exploded 
with alMospheric air ; but, when agitated with water, until it ia 
qirite tranqpaceiit, it ^tes a blue Unof* It diffars in no res^ 
peet &itai, the vapoiu^ obtained from the oeatre ef the flame in 
die way. formerly deactibed ; and when the circular innk is prcK 
perly adjusted, it appears to ccmaist of carbucel^ed hy drog^ 
keavfly loaded with oil in the. state of vapour; but the n^ick 
nn^. be so arranged as to cause floi admixture jof carbonic acidt . 
gas^ eithor in very aoinute quantity, or so.gircat as to render the: 
vapour inccottbustifale^ aa it issues from the central tube. Whedi. 
oil is burned, the ivhite part bf the ahstraeted vapour condea^ 
ses.intD an amber cploured oil; and, when tallow ia burned^ it. 
ipL<teposited in Ae form of a white powder, which adhsceiB . t<»} 
tJie-BUet of the vsasel^ or £nrax& acakeon the surface of wat^v 
TfaaiidMiation of this. .vapour, even wheftmudl diluted,; fHxi* 
dtfoes an 0]^res8iv^.headache ; and Imice it is not advisable tai 



Mr Bkftkuddef tm ike CahstiiuiUm cfPlime. SST 

«bstra(^t it fia^ Uie interior (rf d .flame by suctaaa yn&L the 
ttibuth.' It haa^ besides^ a r^ bffensiYQ odoiuv 

H lub already been staled, that, when the vapour issdes in 
a fidl stKaiiH it bums with a -white flame similar tx) that cS a 
eandle. . When the flow c^ vapour is gradually increased from 
th^ smaUeBt qtiantity that wiU maintain combustion to tiie oonvi 
pfet» evolution of the flame, the appearances that are sucoessiw 
ly exhibited are not unworthy of attention. 

At first the flame is Imt slightly convex, and, as viewed 
from above, th^e is an exterior ring of a misty blue ^lour, 
then a very narrow ring of purple, within ttiata Inroad ring of a 
bright blue colour, and in its centre a circular spot of a sea* 
gneen ccddfur, at times very distinct The green tinge is.evt4 
dently jH^oduced by tiie cdrnmencmg extrkation of yeibw lights 
which, when flrst perceived, is faint, and has the appearance of 
a yellow fluids in a state of slow ebullition. As the flow of va4 
pour increasel^, the boiling motion becomes more apparetit, then 
ceases, and as the yellow light rises in a small cone in the cen- 
tre, the green either disappears, or, for a short time, forms a 
circle around it* If at this stage of the flame^ it be viewed 
transversely, there is observed a narrow line extending over the 
yellow cone, which has a very bright purple colcmr, and whidb 
seems to^ ccsrespond to the broad, dark^blue ariii that is ob^ 
served in the flame of alcohol* By directing a momentary, 
puff of sast against the flame of the circular wick, the flame 
of the vapour is in the course of a few seocoids cdnsidfirably 
modified. A number of bright yellow Enes are seen projecting: 
from the flame, and which proceed from partides of charcoal, 
t^t have been formed in the circular flame^, being'mixed with 
the descending vapour, and becoming ignited in passing through > 
lile #ame at the lower orifice of the glass-tube. As these par«> 
tides pasd tibrough the bright purple line above described, they- 
exhibit a beautklil crimson colour. Does the bright purple light 
derive its origin from the formation and combustion of cyano- 
gen, or is it derived from the carbon, as is observed during the 
combustion of diamond in oxygen gas P As the flow of vapour 
increases, the flame expands, but it is still of a yellow colour, not: 
is the white light extricated, until an interior cone is formed, 
whose base is above the blue portion of the flame^ 

p2 
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The flame of a candle differs but little from that of the va* 
pour, or that of x>il burned without a wick. For, after the wick 
is carbonized, as long as it is completely enveloped by the flame, 
and is not in contact with it, it undergoes no particular change. 
The charcoal becomes more consolidated, but none of it seems 
to escape, or to be carried off by the vapour y and hence, on the 
present occasion, the wick may be viewed simply as a porous 
solid, projecting into the centre of the flame. In such a flame 
as that of a candle, the following parts may be distinguished : 

1^, A blue portion, which extends from the base to about 
the middle of the flame. Its extent may, in most cases, be 
traced by the eye, but its height may always be determined by 
ineans of a blowpipe. This may be termed the essential part 
of the flame, which may exist without the white light, but with- 
out which the latter cannot be produced. It is at least princi- 
pally at this part of the flame that water is formed by the 
union of hydrogen, with the oxygen of the atmosphere. 

2dly, An attenuated opaline brush over the whole exterior 
surface of the blue part of the flame. This brush cihi readily 
be distinguished as high as the middle of the flame, where the 
blue portion terminates ; and perhaps, strictly speaking, it does 
not extend higher. But, from its apparent termination to the 
apex of the flame, there is a somewhat similar, but extremely 
attenuated brush, which has a dusky yellow colour, readily dis^ 
tinguished in small flames, but seldom to be observed in large 
flames, without the aid of opaque skreens. How this opaline 
bri^sh is produced, or in what it differs from the other parts of 
the flame, remains perhaps to be determined. From the blue 
part of the flame, water is very copiously discharged in the form 
of steam. When a polished piece of metal is approached to it, 
even at its base, there is a copious and instantaneous depoatiou 
of moisture on its surface. It is not improbable, therefore, that 
the brush. is produced mechanically by the steam as it issues^ 
from the flame ; and this would enable us to account for its be>! 
coming nearly invisible above the blue portion of the flame of a 
candle, and for its presence over the whole surface of a blue 
flame^ such as that of alcohol. 

3c%, A cone of yellowish white light, commencing on the 
inner surface, and at a short distance from the base of the blue 
portion. On the iiuier surface of the blue portion, this cone is 
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BO atlemiated, that, aa looking, at an object, such as a sUp of 
paper, through the middle of the lower half of the flame, it is 
seen as through glass, or other transparent media. Hence, 
i¥hen the flame is viewed at a dbtance, an oval space is obser- 
ved around the wick, which has a dusky or non-lumioous ap- 
pearance ; but, when more closely examined, luminous particles 
of a yellowish white colour are observed on its interior surface, 
and which appear to move rapidly in parallel lines, and from 
below upwards. This oval space serves to point out the exact 
height to which the blue portionof the flame extends, and the part 
of the flame which alone contains the white vapour formerly de- 
scribed. 

Uhly^ An interior cone of white light, the base of which is 
above the upper part of the blue portion. This is the whitest, 
most luminous, and last evolved part of the flame. When the 
combustion is moderate, and the wick properly adjusted, the 
apex of this cone remains within that of the exterior cone ; but 
It almost constantly exhibits a disposition to protrude, and then 
produces the appearance of a notch or break on each side of the 
apex of the flame. Beyond a certain extent, however, it can- 
not thus protrude, without interrupting the process of combus- 
tion at the upper part of the flame. More or less charcoal is 
dien discharged, in the form of soot, and which, in becoming 
partially ignited, gives out light of a brown or reddish yelldw co- 
lour; and it may be remarked, that it is the exterior cone that 
first and principally exhibits the effects of this interruption. 

In the interior of the upper half of the flame, or in that 
which, for the sake of distinction might be termed its upper 
chamber, there is present a vapour of peculiar properties, aiid 
which is altogether different from that which is found In the 
lower chamber, or within the blue portion. When the vapour 
referred to is collected, it has a misty appearance from the pre- 
sence of minute particles of charcoal, and even remains slightly 
obscured, after having been repeatedly agitated with water. No 
oil or water is deposited from it, and though it has a suffocatii^g 
odour, it is altogether free of the offensive smell proper to the 
dense vapour formerly described. It would be desirable to as- 
certain the exact chemical nature of this vapour, but such, an 
ianalysis is not unattended with difiiculty, arid otiier pursuits of 
a professional nature, present too many obstacles to such an iri^ 
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vestjgation. When a jet of it ik projeeted abate tbe apent 
or on the opaline brush of a blue spirit flaine^ fitreakd ^re^diffb 
brotm light moke their appearance, if projedsd tbtPUgh.^ 
brush, so as to eome inta contact ^h the bright blti^ pa^ Of 
the flanie, light of a^ golden yellow, is extricaied ; bufi ^h^ Kb^ 
jet is fofoed into the iatericr, ao as to strike on theiilner t¥l?f<^ 
of thefoloe flaii^, the light that i& given out is aivulal* to ih§ 
yellowish- white light of a <^nd|e. There csmnot b^ It dotib^ 
that these appearances depend on the presence of minntQ paf tt^ 
eles of charcoal, which are brought to various, degrees qf igni« 
tion in different parts of the flune ; but the r^ation wbich ih^ 
carbon has to the vapour has not been accurately detertaiDedY 
Between the pc^nt of the tube, and the place where the yellow 
Ught is extriealed, there ia sometimes observed an attao^ated 
bhie flame, and some of the charcoal, is nier^ly in a state of su9« 
pension. When projected frcnn a wide orifice at the base of a 
bhie spirit flame, almost the whf^ surface of the latter appeara 
as if spotted with minute spangles of a brilliant gdLden cdour. 
In this case, none of the vapour enters ai the ba^ct of tbe flattie, 
so as to mix with the cone of alcoholic viipour i^ the interior^ 
for, in that case, streaks of yellow Bght would appear at it&apex, 
similar to what was stated to take place with the iftame of the 
irhite vapour, after a puff of air had been dite^ted. i^aia^t the 
circuhur wick. The vapour, however, may be ma4^ tO ent^ ^t 
the base of a spirit flame, by directing a jet from a small ori^ 
between it and the glass burner. The vapour thet^ rises t^hi^ugh 
the centre of the cone, and streaks of yellow light app^^ at its 
apex» To produce this effect, the jet mu$t be fimall, ^i,pd urged 
with ccmsid^able force ; and we may therefore conclude, that^ 
on ordinary occasions, atmospheric air is not nHXed with tl^e vs^ 
pour in the interior of a flame. This, however, may be other-; 
wise and more accurately determined. A flame is e^^t^nguished 
in the interior of another flame. This may readily be deter- 
mined by means of a gkss burner-: thus, pcuss the glass burner 
of a lamp through a cork in the bottom of a glass or porcelaii^ 
vessel, the diameter of which may be one iii^h) or several inches, 
but whose depth does not necessarily exceed the fourth of an 
inch* FUl the vessel with alcohol, or strong ardent ^irit% and 
having lighted the lan^, ridse the vessel on the glass burner to 
about the fourth of an inch from its orifice, when, the alcohol 



^nWinifliDtt. The flttnc of tbe «il that i» tiuniiMl in the lio^qpr 
i9)&^ h^ eKtiAguiflbed ^ but ^ i$3p»b of fbd fli<Hihbl rmU^eiciipbtalcJ 
idie dl iks^it issues fjrotn ibe'bilrfier) Aid this viqfNibr^ on'tcnfiag) 
ifito cisiitftct t^ tlw kiHcr 8uffe66 df the biuelfeiJtK, :witt umiwu 
gd" eonabustim,' givilig oiit iiiu(4i wtiit«l fight. In Mdi* «; esMr 
Ihe cq|iie0rvbke.)lglit tifdm the eotshe^i^fk of tlie Vli|iimif of 
4>il, keeps disttnct from the white light of the flMie ol IM ako^ 
boUevaf)ouP. 

!I%i» exp^iBenl lias been reflected ift a Tariety of 'myi^ 
iuid the Fesult had^ always been ^ siaaie ; and beiicd wa aref fie< 
ceieisarfly led |o the doiidu^oA^ th^t i^ vapotiv in the mterior of 
a, flande is ineapable «€ siippcming omttbUMioki^ It id cevtiliD^ 
ho^iiieve», that sonnS^ oxyge6 is always ptekmv m tlMt v&poHf^ 
for oik and akobolic fluids always ^ontaift table air iti aBtaie of 
tnec^aincal adniketure; atid€«ygieii|jiiindei«Q)dd to be a coDsti' 
tuent part of ail of them. - 

The apeK of a spirit flafoeis fhfe hokeKl/er is die part at 
Wliibb « soKd body is raised to the highest Cempemture ; and 
panly fer> tl»s Peason, Xhfit kss boat is earned off by the to 
'0^ whidi the solid bddy i^ rariouadtd^ than at tfaebdier parts 
of -fhe ftamd^^bd tfipour disdiargied Iroib the flame being 
fttsetf at a vel^ high tenip^atui^ *. The upper pert of tlie flaaae 
of a candle GommiEnicatee less heat to a solklbedy than^ks nrivlGyb 
part» where the blue portion tentutiates. This seems to pMw 
eeed^ ii^ sdm^ measure; feoii the defieieii^ of hydrogen in the 
upper and most luminous part of the ^ine ; and hence, at that 
part a Mowpipe^ the use of which inftrs a greater supply of aiir^ 
iias eomparativdy but a ti^ng effSect. 

When die opaque white vapour Jorinef ly described is iHiraed^ 
450 as to produce a white corneal flame, the vapoisr is observed'to 
project into die (ntenor of the flame likie a id^e wick, tapering txt 
SI small point ; hence, of a supposed transverse seedon of a ftaine, 
the cfoideBl point would be in the centre* Much heat is oon- 
euttfted at the inferior part of a flame ; the burner or wick>hoid* 
er carries off no mconsiderable quanuty, and much is consumed 
in epnvertii^ the combvtsdble body into vif)eur. It is an old 
obserratsoD, Aat a common lamp will bum in air that will esr^i 
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. *.Iii the cen^ of a conical spirit flame, tbe Kest diminishea fcom the 9pSM to 
|he mouth of the bumer, near which glaas acc|uires what ia teemed a dark checgf 
red* 
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ttnguish a candle, and from this it might be infierred, that mpre 
heat is consumed in converting tallow into a fluid than is canied 
off by the wielubolder of a oommcm lamp ; but, in a cominon 
lamp, much of the heat that is abstracted by the metallic .wick 
holder, is communicated to the oil in the reservoir. A lamp 
without a wick may readily be extipguished by abstracting heat 
from the burner. 

If a small stream of water^ projected from a tube, be direct- 
ed through the flame of a candle, the stream being made to pass 
immediatdy aboye the. wick, the form of the flame is thereby 
scarcely affected ; white light is defective at the spot where. the 
water enters and comes out oi the flame, and in this much only 
is the combustum interrupted. On receiving the water into a 
vessel, after it has passed through the flame, a film ci tallow is 
observed to form on its surfiace, and which is derived from the 
vapour in the interior of the flame ; part of which has been car- 
ried off and condensed by the water. When the stream is di- 
rected throu^ the white part c£ the flame that is above the oval 
space formerly mentioned, the effect produced on the flame iaM- 
milar ; no tattow, however, is observed on the 8iu*face of the wa- 
ter ; but, instead tberec^, a considerable quantity of carbon, in 
the form of soot, is deposited. When the water i«i made to pass 
through the flame, near its apex, the ccwibustion is interrupted, 
and the top (tf the flame acquires a brown colour. The same 
effect is produced by a solid body, and likewise by a stream of 
air ; and hence it might appear, that the int^ruption of the comr 
bustiiQp was simply a consequence of the abstracticoi of heat ; 
but the flame of a spirit-lamp, when propelled on the apex of the 
Ibme of a candle, interrupts the combustion, and gives the lat- 
ter a brown colour. The following facts, illustrative of the &u 
trication of white light, may also be noted. When any scdid 
)x)dy is approached to the flame of a candle, so as to be at the 
distance of about three-tenths of an inch from its surface, the 
part of the flame that is;, immediatdy above, exhibits a sensi* 
Ue increase of white Ught ; but when the solid body is brought 
to within the teiith of an inch of the opaline brush, the space 
which formerly presented an increase of white light is now alto- 
gether deprived of it^ the flame remaining in other respects un- 
changed. The space that is deprived of white light has a rela- 
tion to the form and size, but to no other property of the solid 
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body. The flame of a spirit-lamp, and a stream of cold ak,' 
from a blowpipe, have the same effect as a solid body, in causing* 
the 'white li{^t to disappear *. If a solid body, such as the end^^ 
of a wire, be passed through the opaline brush, so as to come 
into contact widi the part of the flame from which the latter 
proceeds, there is observed from the point of the wire upwards,' 
a line, in which the quantity of white light is very distinctli^ in^ 
creased ; ^ut on carrying the point of the wire into the interior 
of the flame, the line which was in the former instance rendered 
more luminous, is now rendered transparent, and is altogether 
deprived of white light ; so that on passing the wire quit^ through 
the flame, the latter appears as if medianically divided into two 
parts. By greatly diminishing the force of the current of air^ 
as it impinges on the lo^er part of a flame, that part of the lat- 
ter, which, in ordinary circumstances, isi altogether d a blue co- 
lour, becomes nearly as luminous as the rest of the flame. Tins 
may be illustratad, by caudng a small current of air to pass in a 
transverse direction, and at a small distance, from the base of 
the flame, or by bringmg the extremity of a small tube near to 
it, and applying suction. The same effect is produced by in-' 
creasing the supply of vapour at the lower part of the flame; 
Thus, when a ^aiall metallic ball is connected with the oriflce of 
a burner without a wick, or when a double burner, the one with- 
in the other, is used, the usual blue light, at thef base of the 
flame, is scarcely perceptible. In both these cases an unusual 
supply of vapour is produced at the base of the flame. 

It was stated on a former occasion, that, when a vessel of wa- 
ter was placed under a blue s{Hrit*flame, and a solid body, near- 
ly at a red heat^ was introduced into it, the small particles of 
water that were thus impelled on the exterior surface ci the flame 
caused an extrication of yellow light. It was also stated, that, 
when small particles of water, driven by a simple mechanical im- 
pulse, impinge on a blue flame, no yellow light was given out.' 
Particles of water may be thus discharged, by giving a whirl- 
ing motion to a moist body, and in various other ways, with- 
out obviously modifying the flame with which they come into 

•• 
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* Hence a lamp, with concentric wickg, as hitherto constructed, is not likely to 
afford the degree of illumination that might be expected from th<i increased sur- 
face of flame and consumption of oil. It is better adapted to afford an increase of 
hf at than of light. 4 
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Q^iga? flvud^ uwyr he naa^e tq iffipiJig^ w » fpifftt-fl«»Wii f^mW. 
c^^i^^ djq f?:ifciicatw of yollow %ht; . For ibfe PMrpa«P^ifeli^^«h; 
, J^i^^c^f»vy tQ i»pd the fluid kj si^b ^ WJ, iW, in .^ifedpinir, 

zing nf^i BipU^ to tha^ cursed .t>y the «6q^^ of .9odi| w^tcr- 
ao^ ^;»Nrboiuc a^id g^Bj^ ([btt>ugfa[ ^ pore$ of a ^p^k ; ^: fo itiM 
produced when ^ hot body 1^ 4i^ ^pto water. O19 auplt ofp^$i9iqii6:» 
pfurticles ar^ estpell^ of sudi «( sis^ >» renders t^eif «ic]^]|$i^oi|i 
vperitabk on cOBiing into coiHf<^ with ^^et fl^pi^ ; .tbe Uwg!B^ pai^* 
t^ee fMBsnug throvigh without suffeniig ino;^ tha^astighl dww« 
p^^Qn <rf tfeei?? l»iU{. Thua» let a smell qiiAntity oC Iwter be in* 
tiodtrc^ in|o the hoQow b«A)b of a f^isA biowpipef wad ^ brings- 
ii|g tl^ ^t^ to a level wilh the dielant p4rt <rf the tube, kt.iiir 
l}e forced through the instru^f^ei^t, so 4$ to exfiel wither fbom i$». 
poinit, wit]^ n whiz^iig npise. Thus ^pelled^ partieie^ of it^ater/ 
a^cH^Ki^ 6ii}pliuric p^ids <^4 iswuiy €>tt^r fluids, taci^e ablue flame- 
^^jpye oitt yelfow light A simiWi^ difc^rge of flitykmay be 
Ijifpdu^d in various other ways^ and always with the^sfune ^ect; 
(Sj^^h as.^a^w ieix#d with wat^, &c; Whea inutlafe e£ 9oda i» 
jdaced in # flame it decrepitates, and the yeUow l^t 19 briUiant, 
isk prcfK^rtioQ to the violence of t^e decrefHtatiovu The muriate 
of hiiry ta abo deer^pitat^, &Qugh in an i^eriei' degree. Wheir 
hc^ near the ap€» (^4 s^irit-fteidiei it gives but ivhitefmnes^ and 
these fupijBft give a yelfow; colomr to ftame. The presence of a liw 
quid, such as water^ is peiNlM^ry to the fbnnatipn of the fiimcs^ 
wbicH sfeem to be ^mi^y paddles of |he aate> in a state of imntite 
diyi^on. It wpuld be d^r^Ai^Ie . \» a^fcertaio the eSeet of these 
9alts on the flcime of a co|i)bii6^b)e» uaSo .^ ecimpooi^fi of whicK 
hydiogen does nqt epter, and ^ho$^ cpaJb4:^tien is not $nppof ted 
by oxygen. 

When a perfectly ele^n rod of gl?k?6 is broken in a spirit41anie^ 
yellow light is^ given out ; a^d t))e same effect is produced by 
gnnding together the ^n(jb of two.rcHls ifi the ipiniediate vicimty 
of the flame. Two pieces of pumiee s^one*. that have been pivw 
viously brought to a white heat, abo cause the extrication of yel^ 
low light, when struck or .ground dose to a spirit-ftame. Many 
other incombustible bodies produce a similar effect; and in such 
cases the origin pf the coloured light is very obvious. 

The gaseous oxide of carbon, during its combustion^ gives «i* 
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biHa yery fiunt fight, wbi&Ai U ofHPb%Q,«dbi^ ; Imt urben J9tol}-i 
dea of darban srerpreseftlid in fiicb atoft^ tbiy^ they <i»6 b^cftM 
igntt^ the^IouF of the ligbli thalls^givtm cwfVdwrpg^^lte^ i#y 
iiitioo^ aeeflfi^ tadqmMl on the wn^g tem^i^tws nnd ?A^:ari^ 
ply of o3^gett ; it is red^ y^How, « wWte, At ajoeMiil i«HlpeH 
rature the charcoal that is deposited from a flame' 9^en)8,^;^UQ 
with tttiPffSR^ withanl dte e»trioatiQ« of %ht; Thm, if ^ end 
of a rod of glass, that has befittiUadceoed io the 9«w«:of '9 €4ne» 
die, be i^tarodUcsd iato the cisniM of a qpmt^&iiAe, ^ x^hltreoal 
becomes red, without uodergoiiig any farth«af fjiHRge; bMtftjCH* 
withdrawing the r»d fretoi the %9xe»^ the chajrcjoalj af|^ t^om- 
iog black> ist obtaryed to <&appe^ from tile $urlii^ ^kT th^ ^ass» 
exactly in; the sasie way that condenaed a^juew^ v^ptrnr dis^ 
pears ia dry ait U^m a p^aiiked vurfiN^e *. If the r<# bi^ made! 
to pass quieidy tbiOMgh: the idr the charcoal bee^ifie^ ignitei} \, 
but more of it is not consumed than is observed to disappear when 
ignitioh IS not' thus pfoduoi?. The yellbw ligTit that is extricat- 
ed, when ^lid vegetable or apimal substances are brought into 
contact with a blue flame, is doubtless produced by the ignition 
i>f minute partidea of charcoal The yellow light given out when 
alcoh<Jic fluids are burned with a wick, or when mioute particli^ 
of various flqids are mad^ tQ impinge oa a hlu^ spirit^flanp^, has^ 
I have reason to beUeve, a amilar origin. — 

After the preceding part of this paper wa3 wrkten^^ a first op, 
portunity was had of perusing the highly interesting papers oi\ 
Conibustioa, by Sir H* Pavy, published about ten years ago, \\\ 
the Transactions of the Royal Society of Ix)ndon^ In these pa- 
pers the researches of that celebrated chemist are stated to be 
unflii^shed, but whether he has sincQ that period prosecuted. the 
mibjeot^ I have not had the means of aacerfaining. Perhaps, with* 
out being guilty of presumption^ it may be asked^^Is the evi- 
dence hitherto adduced, in support of the following opinions con- 
cluiaye? 

^' The flame of combustible bodies, in all cases, must be con^ 
ftidered as the combustion of an explosive mixture of inflamma- 
ble ga^, or vapour, and air ; for it cannot be regarded as a mere 
* ■ - - I . , .-.-■. 

• If it were merely carried off by the current of heated air, it might be expect- 
ed to be similarly carried off when in the centre of a spirit flame, for the velpcity 
•f the vapour is fUlty equal to that of the upwfird current of air caused by heat 
cmfmating from the ghus rod. 
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eombudtion at the surface of contact of the inflammable matter ; 
and the fact is proved, by holding a taper or a piece of burning 
pbosj^rus, within a large flame made by the combustion of al- 
cohol ; the flame of the candle, atoi the phosphorus, will appear 
in the centre of the flame, proving that there is oxygen even in 
its interior part. 

^^ The form of the flame is conical, because the greatest heat 
is in the centre of the explosive mixture. 

^< The heat diminishes towards the top of the flame, because 
m this part the quantity of oxygen is least. 

'* When the wick increases to a considerable size from collect- 
ing charcoal, it cools the flame by radiation, and prevents a px>- 
par quantity of air from mixing with its central part ; in conse- 
quence, the charcoal thrown ofi^ from the top of the flame is only 
1^ hot, and the greater part of it esci^s unconsumed.^ 
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Hypothesis regarding Magnetism. By Dr Buchker. 

• 

*A HE following hypothesis is proposed in the first volume of 
Dr Buchher^s Elements of Chemistry, at present in the press ; 
it has been inserted by the author in a German Scientific Jour^ 
nal, (Archiv fur die gesammte Naturlehre, 1825, No. 12.> 
However bold it may be, it appears to us, that, with regard to 
the subject to which it applies, nothing should be absolutely re- 
jected. The new analogies which it is the object here to ex- 
plain, open a field entirely free to the imagination of natural 
philosophers. 

" There are still,'" says Dr Buchner, " so many obscure things 
in the phenomena of magnetism, that it would be rash to pre- 
sent any explanation of these phenomena, otherwise than as a 
mere hypothecs. We may admit as demonstrated, that the mag- 
netic influences are as extensive in their operation as light, ca- 
loric, and electricity, but that they are in a state of reciprocal 
heutralization, which prevents their being made sensible. There 
is but a small number of bodies which have the property of 
Jweaking this state of equilibrium, and manifesting north and 
south polarities. Among these we distinguish the loadstone, 
iron, steel, nickel, cobalt, &c. To what is this remarkable pro* 
perty owing ? Is it to a peculiar crysitallisation of these bodies, 
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or rather to some defect of equilibrium in their chemical consti- 
tution ? Of this we are ignorant. It seems to me, that it may 
be admitted^ that, as light emanates from the sun toward the 
earth, magnetism in return emanates ^ from the earth toward the 
sun, in a state of neutralization in the equatorial zone, which 
receives the greiatest quantity of light, and in a state of polariza* 
tion toward the poles of the globe, which receive the least of it« 
It cannot.be refused to admit, that li^t, calorie, electricity and 
magnetism, are in a certain mutual relation of causality : the ques* 
tion is merely, what is this relation ? , The following hypothesis 
appears to me the most simple and most natural. 

** The planets rec^ve from the sun light and electricity in die 
neutral state ; they decompose these principles, and reproduce^ 
in their turn, caloric, and the two polarised electric principlesr 
But caloric dilates bodies, and breaks i^ them the equilibriums 
of their cohesion^ and of their chemical constitution. Then car 
loric itself undergoes a modification, which is stiil enigmatical to 
us, in virtue of which it is transformed into magnetism. All 
ponderaUe bodies are conductors of magnetism, for which they 
appear to have little affinity. Organised and living bodies, such 
as our own, are sensible to light and heat ; but we want a sense 
for the magnetism with which we are constantly surrounded and 
penetrated : hence the difficulty of understanding this agent 
aright. If we inhabited the sun, perhaps, in place of a sense 
for perceiving light, we should possess a sense for perceiving 
magnetism. 

^^ In the present hypothesis, magnetism would not emanate 
from the earth only, but also from all bodies in the universe that 
are illuminated by the sun. We may con^der as proofs of these 
magnetic emanations; lat^ The magnetic currents whidi are 
established in the conducting wire of an electro-chemical appa^ 
ratus, or in a thermo-magnetic metal ; for the earth itself, con* 
sidered in this point of view, is nothing else than a great thermp- 
magnetic apparatus ; and, Sci^, the circumstance that, in the most 
elevated regions of the earth^s atmosphere which man has hither-- 
to been able to attain, the magnetic needle remains as strongly 
polarised as at the very surface of the globe. 

" Further, if we reason according to the ordinary laws of na- 
ture, we cannot regard it as probable that the planets, placed as 
they are right opposite to the sun, act an entirely passive part. 
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We «(^«V^l«y whei« in th« unlverft^ diHtiMr dmilgiM Uddllg ^^l^f 
%iby iiiould i1i<^ dun^ oH its part, b6 alwtiyd gMng^ iind ridvtgjf ii^i 
l^^ving Any ^kig hi <d^»]^p6&!lAtid^ ? If it w^re bo^ not^hislbBtaA* 
big ihe mAgiiiUlde of its masd) the p¥oductivd pow^ ef £gh€ 
Whidi i£ pcxteessM WQuld neoessftriiy diiktinisil, aftelf A lafMse df 
some thOttfioiMki of yeari^ while the earth $&d the Othdb planets 
HFOtild be sUpelfiHtuiated with light and heat. Now^ thk is wbai 
we do not sise happening* It appears to me iaiuth mote pitK 
bilbte, that there must prevail^ with lespect to this, in Uie plane*' 
taty system^ a c6ntinued order and a periodical return. The 
sun might be considered as the heart of this System ; a c^mmoii^ 
ptinciple would emanate ffom this centre und^ theform <^f Jight, 
and would flow toward the planet^ as the arterial blood flows^c^- 
ward the extremities ; it would there be su<;eessiyely tfansfcNi&ed 
into cal<mc, electricity and magnetism. In this latter* state, ii 
would flow back toward the sun, as the venous blood flows back 
toward the heart, to be reconverted into a state of light, by a mo^ 
di^cation the inverse of the first Perhaps mathematiciims ^ight 
even iteek the cause of the laws which regulate the motions of 
the celestial bodies, in this alternate transportation of light to* 
ward the planets, and of magnetism toward the sun* We fiee 
motion result from analogous cuihrents in the rotatory eleetnx- 
magnetic apparatus.**— jB«6Z. Universelk, 
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On the Constritction of Meteorological In^ruments, so as to as- 
certain their indications^ during absence^ at ant/ given instant,, 
or at successive Intervals of time. With a Plate. 

JCi ARLV last slimmer a paper, by Mr H. H. Blackadder, was 
read before the Royal Society of Edinburgh, in which was de- 
scribed the mode of constructing meteorolo^al instruments so 
as to determine their indications, during absence, at any given 
instant, or at successive intervals of time. One instrument^ of 
this construction, was exhibited, which had been in daily use 
for upwards of a year, and which had been found to give per- 
fect satis&ction. An apparatus, consisting of several thermo- 
meters or atmizomic hygrometers, was at the same time exhibi- 
ted, nearly completed, arid by means of which, with three in- 



spectimfs in tbtf ^tfticig of the day^ 4he fttmospbene teknperkture, 
atid (<>h the principk ef the kte c^tebmted Br Httltoh) its hu- 
midity, for every hour of the day arid night, cotild be readily 
and exactly determined. ?0r a particular account of this new 
mode of constructing a meteorologic^ apparatus, the reader is 
referred to the last volume of the Transactions of the Royal So- 
ciety. The present notice is chiefly confined to an exjplana- 
tion of the figures, Plate IV., where certain forms of "oonstruc 
tion are represeoted, and wUch will render the practical appli- 
.eatio^ of %h$ priiwAple eAsUy appr^ended. 

The possesnon of a ai^le thermometer^ constructed on this^ 
-prirKtiple^ renders the keeping of an accurate theraximetiical re- 
*^ter a comparatively eaey task, as the observer is ftieed from 
the irksome necessity of being always at home and disengaged 
at certain fixed hours. This freedom, be it also observed, is at- 
taitiable at a very trifling ex pence ^ and at a very small addi- 
tional expence, two thermometers and hygrometers may be thus 
constructed, and by means of these, an accurate and valuable 
register may be kept with very Uttle inconveniasce* In compa- 
rison with the usual method, it would be found an agreeable 
.amusement lath^ than a labour, tolerable to very few, mid easy 
to none« 

Explanation of Plate IV. 

Fig. 1. Represents an apparatus, applicable to various pur- 
posesj and, among others^ t^t of ascertainiag the tempe- 
rature^ or the temperature and humidity^ of tl^e atmosphere 
every successive hour of the day and nights Forthjis purpose, 
only three inspections in the. coiyrse of the. day ^,e requisite ; 
for example, at 7 a. m., 4 p. m. and 11 p. m^ 

a^ Seven thermometers suspended on rollers or hinges ; four are 
in one row in front, and are represented in their vertical po- 
sition ; the other three are suspended about an inch and a-half ^ 
behind these^ and are seen in their horizontal position. 

These th^mometers are, on the present occasion, supposed to be 
made with old, colourless, and carefully filtrated spirit, that 
has been deprived of air. The index may be very minute, 
and, consequently, the bulb small, which last is an important 
consideration. The tube should admit of the -spirit lising to 
about 140* Fahrenheit^ though it may be unnecessary to di- 
vide the scale much above 100*». 
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bj h, Seven valves^ four of which are s^ut^ and three open. Tlwy 
exclude rain, anowj &c and confine the heat in seven short 
tubea, which receive the bulbs of the instruments, when these 
are in their horizontal position. ^ ^ 

c, A glass frame or screen for protecting the bulbs of the instru- | 
ments when in the vertical position. The wooden frame of 

the apparatus is varnished, so as to be completely water-proof. 

d, A lamp ^ving out no smoke or soot. 

e, A diimney. 

The temperature of the instruments, when they have received 
their horizontal position, may be kept above that of the at- 
mosphere in various ways ; as by causing wiator, or ardent 
spirits and sulphuric acid, to distil slowly from separate re- 
servoirs, and through capillary tubes, on the bulbs of the in-* 
struments. An index may even be fixed to its place at any 
given instant by means of a magnet, and an artificial supply 
of heat be thus dispensed with ; but^ in general, a lamp will 
be found most convenient. On many occasions, however, even 
a lamp is unnecessary, provided the air of a moderately warm 
room has free access into the vapour chamber, h, fig. 2. ; par- 
ticularly if the communication be such as to favour a constant 
drculation of air. 

fy Alt index for marking the hour or time at whieh the r^is-* 
tering commences after each inspection. The outer circle is 
divided into seven equal parts, and is fixed to the wooden 
frame. The inner circle slides on the outer, and is divided into 
twenty-four parts, corresponding with the twelve hours of the 
day and night. If, for example, it is wished, at 9 a. m ., to as« 
certain the temperature each hour, fbr seven hours in succes- 
sion, the index is made to point to 7 on the outer circle, and 
10 A. M. on the iiuier circle is brought opposite to 1 on the 
outer circle. 

The axis of the index projects so as to admit of its being conned^ 
ed with a small time-jHece or table-clock, by means of a small 
rod which may be removed at pleasure. When the appara- 
tus is fixed on the outside of a window, the small rod passes 
through a perforation in the frame of the window, the time- 
piece being placed on a table within the room, and the two 
may be thus adjusted in less than half a minute. 
Pig. 2. represents the interior mechanism of the apparatus. 

a, A cylinder, around which, at equal di6tances> and in two spi-' 
ral lines, are sev^n projecting pins. The index ^^ fig. 1. \% 
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. fixed on the axle of this cylinder. 

. dj Seven levexs moving on a common wire at c, each supported 
by a small spring d^ 

€,e. Small cateh^ for retaining the instrument? in an upright 
.or. jnclined position. 

fi Awire> represented by a dotted line to g; which keeps the 
yalve b, fig. l.> shut when the instrument is vertical, and al- 
lows it to open when the instrument is moving to a horizontal 
position. There is one such wire for each instrument. 

h, The vapour chamber^ which i» an oblong tin-'box, connected 
in front with the lamp d, fig. l.> and at the other extremity 
with a narrow bent tube m, which terminates in the chimney 
e, fig. 1. The vapour chamber is at some distance from the 
wooden frame> and the space between them is filled with cot^ 
ton or powdered charcoal. 

n,.n, Are thin metallic tubes whidi projoct into the vc^ur 
chamber, and are shut at their under extr^nil^es. 

p, p, p, Are small bent levers, whichj. by means of short springs, 
elevate the valves 6, 6, when these are freed by the wires jfjf. 

Fig. 3. Represents a section of a small apparatus which may be 
carrie4 in the pocket. 

a. The frame or cas^. 

b. Two slips, of metal bearing each a thermometer and atmi- 
zomic-hygrometer, with a separate scale for each. 

c. A lever kept in its place by the spring d, and; retaining b iii 
a vertical position by means of a catch* 

e, A. revolving cylinder, with two projecting pins for depressing 
the levers. When the apparatus is used, the cylinder is put 
in^mqtipn by means of a pocket time-piece. 

f:, The vapour ohamber. 

g, A glfliss-vess^l containing rain or distilled water, and which 
may. be reused or lowered on the upright stem k. 

t, A small glass-tube, having attached to its under extremity a 
soft hair pencil, through which the water, in the glass-vessel, 
slowly distUs, so as to ke^ the bulbs of the atmizomic hy- 
grometers constantly moist. There may be a separate tube 
for each instrument, or one tube may terminate in two or 
more branches, each mounted with its brush. The tube slides 
up or down through a cork in the glass-vessel, so as to regu* 
late or stop the flow of water. 

JULY OCTOBER 1826. ft 
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When a thennometer is converted into an atmiztxnic hygrome- 
ter^ it lias been the jHractioe to cover the bulb of the instrument with 
soft cambric or silk^ for the purpose of exteoduig the HMxistare over 
its surface. But though this contrivance certainly answers the 
purpose^ it is attended with considerable iiiconvenienoe ; for if rain 
or distilled water is not useid^ the cloth soon becomes leaded with 
calcareous and other earthy matter deposited from the water * ; 
and. even when the purest water is used, the instrument soon be- 
comes loaded with all kinds of dust, lime, soot, &g. When the bulb 
has become thus incrusted^ it is desirable, if not requisite, to rei^iew 
the bibulous covering; a troubles(nne operation, which cannot be 
effected without consicbraible risk of breaking the ii^strument ; and 
which is particularly objectionable in the case of slender^ ai^d ex- 
tremely fragile air thermometers. 

This bibulous covering may be got rid of, by having the bulb of 
the instrument made rough by means of fine emery, wit^ or without 
the aid of fluoric acid ; and by keeping' up a constant supply of air 
kalized water, by means of a capillary glass tube, fitted with a soft 
hair pencil, and connected with a suitable reservoir. 

It would seeui, however, that an imperfection attaches to the dif-. 
fierential hygrometer, which does not appear to have been particularly 
adverted to by writers on meteorology. It has been admitted, that 
moisture is deposited from the atmosphere cm glass at a time when 
the former is not saturated with aqueous vapour. Hence when a 
differential thermometer is used as a hygrometer^ and when, as has 
hitherto been the case, the naked bulb of the instrument is left free- 
ly exposed to the air, it cannot be ascertained, in the evening for ex- 
ample, whether the air is or is not saturated, for moisture will be de- 
posited (as it appears) on the naked bulb before the air is saturated ; 
and when the naked bulb has moisture omdensed on its sur&ce, 
t^e instrument no longer acts as a hygrometer. Perhaps this im- 
perfection might be remedi^ by keeping the surface of the naked 
bulb coated with a tMn layer of a fixed oil that freezes at a low tem- 
perature ; but this would render it a very complicated instrument. 

• The deposition, from the water in this city, seems to be much more 
copious now than it was some years ago. 
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Some mecfumiccU Inquiries regarding the Formation tf A^ 
TaUs of Comets. By Dr Lehmann of Berlin ♦. 

i!\ UHE&ous attouptfi have been made to explain the fonnatiom 
of tb^ taUa of com^s. The extraordinary aspect of those bo- 
dies, by exciting the imagination of natural philosof^ers, has 
often drawn them into hypotheses which have run wide of all 
the known laws of nature. I propose to inquire here, if die 
form of the tails of comets, and their changes, may not be ex- 
plained by means of known powers and mechanical laws only, in 
the same manner as the flux and reflux of the sea are e^plaine<i 
by means of gravitation alone^ 

Comets do not differ essentially from planets, with respect to 
their motions, but the eccentricity of the orbit which they der 
scribe is much more considerable than that of the orbit of the 
planets, so that their course is accompUshed in a curve, whicli 
differs little from a parabola or a hyperbola. The planets on 
which we can observe spots, turn at the same time upw theii: axis 
as the earth do^. The satellites in their moUon always present, 
like the moon, oi\e and the same side to the planet round which 
ihey move, the time df their rotation being the -same as that 
of their circulation round the planet. That this agreement is 
not an effect of chance, but must have resulted, in the case of 
our moon, from the oircumstance that its mass is larger toward 
the hemisphere which it presents to us *|*, is what has been plain-^ 
ly demonstrated by the celebrated La Place, in his Mecanicjue 
Celeste (L. V. IH £•)+. 

If we return to the comet&» we shall see that two cases may 
present theinaelves, with respect to their revolution round an 
axis. This revolution is performed, either like that of the planets^ 
in such a manner as that they present all the parts of their sur- 
face in succession to the sun, or, lik^ that of the satellites, in 
such a manner as that they always turn the same hemisphere 
toward that star. It is demonstrated upon mechanical princi- 

* A«tionom. Jahrbuch, Berlin, 18^ ; and Biblioth Universelle, Mars 18S6. 

-f* In consequeace of the emrth's attraction, and of the circumstance that the 
mass of the moon must have been originally fluid. 

:): It being understood that, at the commencement, the times of these two mo-, 
tions did not differ in any considerable quantity. This explanation is origine^^ 
d.ue to La Grange. 
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pies, that no third case can exist. Now, it is easy to see, that a 
comet which should turn round its axis, in the first of these 
ways, could not have a tail ; for, if we suppose that some parts 
of the atmosphere of the comet were upon the point of extend- 
ing, over a larger space of the ude opposite theaun,. than-of aiiy» 
other side, they would be immediately displaoed49y the rotatory- 
motion, since they must possess this motion in common with the 
nucleus. It may therefore be admitted, that, before a comet 
can have a tail, it must necessarily always present the same side 
to the sun. Knowing that some ccxnets shew no trace of a tail, 
while ethers acquire one near their perihelion, we may consider 
it as established, that the former turn in the manner of planets, 
and the others in the manner of satellites. But if a comet al- 
ways present the same side to the sun, it can only be,^ because 
it has a greater mass on the side which it thus presents, than 
on the opposite side, as La Place has demonstrated with respect 
to the moon. Its centre of gravity will therefore be found be- 
tween the ceiltre of figure of the nucleus and the sun, and nothing 
prevents us from supposing this centre of gravity near the sur- 
face of the nucleus. 

The accelerating forces, to which each particle of the atmos- 
phere of a comet will i>e subjected, are the fcJlowing, 1^, The 
power of expansion ; 9dly^ The gravitation toward the sun ; 
3c%, The gravitation toward the nucleus^ ; Aithly^ The attrac- 
tion of all the other particles of the atmosphere. 

The fourth of these powers is so feeble, that, in our inquiry, 
it may be considered as an infinitely small quantity, oa account 
of the e:{&treme rarity of such an atmosphere. The same might 
almost be said of the gravitation toward the nucleus ; for this nu* 
cleus has so little density, that even when it is in proximity to a 
planet, it exercises no appreciable attraction upon it. This is a 
circumstance which may be verified by the comet of 1770, 
which approached the earth to a distance only seven times great- 
er than that of the moon, without producing any sensible action 
upon it. However, the parts of a cometary atmosphere, which 
are near the nucleus, are so situated, that we cannot neglect the 
attraction which this nucleus exercises upon them. There re- 
main^ therefore, three powers acting upon this atmosphere ; the 
power of expansion, the gravitation toward the sun, and the gra- 
vitation toward the nucleus. Let us decompose each .of thes^ 
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fdrces into two others, and of whieh one is parallel to the radios 
vector ; there are, thto, six forces, of which we haveonly to cqo- 
sider the diree thatjoct in the direction of the radius vector. We 
shall oon^der the nucleus as a solid body, sudi as the atmosphere 
which surrounds it cannot paoetrale, and that the densest part <^ 
this atnloaphere rests upon its surface. 

If we conndf^ the ports of the atmosphere situated on the side 
opposite the sun, it is plain, that beinig somewhat more distant 
from the sun than the nucleus, they wiJilibe attracted by the sun 
with leas power than the nucleus itself. The. .component of the 
attmetion exercised by the nucleus upon the. ^Umosphere will 
theriefope be diminished by the. attraction x>f the massof the sun. 
While this diminution will remain insensible, oi> account of the 
too- great distance of the comet from the sun, the gravitation of 
the particles of the atmosphere toward the nudeus wilt be in 
equilibrium with the power of* expansion ; in the same manner 
as^theexpansive power of the earthV atmosphere remains in equi- 
librium with its weight, so longvos the air is tranquil. But, in 
proportion as the comet approaches the sun, this diminution will 
become more and more sensible ;i the compciient of the power of 
expansion, directed according to the radius vector, will gain 
more and more upon the cranponent of the gravitation toward 
the nucleus, in the isame direction; it will therefore remove 
&cm the nucleus the parts of the atmosphere, situated on the 
fade opposite the direction, and will form a tail. 

The tml which will be formed in this manner, will always 
elongate more, and will always increase with more rapidity, be- 
cause several causes acting in the same direction unite to accele- 
rate this increase* In the first place, every motion once im- 
pressai, wW^continue of itself in one (Erection, and with a con- 
tinued cderity. .'Secondly, ifthe-coraet approach the sun, the 
diminution of intensity of the gravitation toward the nucleus he* 
comes on this very account always more senfiiblie. In the third 
pliaoe, when even a particle of the atmosphere is in motion, for 
the purpose of removing from the nucleus, the difference wUch 
there is between the distances of the sun from the nucleus and^ 
the particle,, goes on continually increasing, and omsequently it 
is the same with the difference between the gravitation of the nu- 
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tletis and the partiele towards the stin. Thus, in all caaes, the 
particle will remove from the nucleus with an increasing rapi- 
dity on the side opposite the sun. In conformity with this, we 
often i^ee the tail attluning an astoittsbing length in $, short tim^ 
while at first si^t it might seem that the diffefence whi<$h ori- 
ginally exists between the distance of the nucleus and that of 
the particle from the sun, compared with this very distance, is 
too small a quantity for the diminution that ^must result from It 
in the gravitation ever having an appreciable influence, or being 
topaUe of d^rmining the formation of a tail. But this forma^ 
tion depends essentially upon the circumstance that, acoordinjg 
to Imy suppoflitioii, the ccxnet always presents the same side of 
the sun. Its exten^on to a length of several millions of miles 
will then be possible, because all the causes which t»id to aug- 
ment this length, act without interruption in the same direction. 
If, on the contn^, the comet should turn on its axis like the 
planets, the enormous increase of its tail from the causes whicli 
t have just exposed, could not take place. 

How does it now happen that the tail decreases ai^er the pait- 
sage lb the peHbdioli P It is not difficult to reply to this ques- 
tion, by means of the principles already laid down. When the 
comet approaches the sun, two causes concur to retard the 
growth of its tail. The first resides in the law of aerostatics, 
which determines that the power of expansion dimini^es with 
the density. The tail will not therefore increase so quickly as 
it would have done, had the power of expan»on remained the 
same. The other Cause is connected with the ctroomstance 
that we cannot see objects which transmit too little light to our 
eyes. There results from this, that we can no longer distinguish 
the extreme parts of the tail, when it is much extended and oon->' 
sequentiy hi^iy rarified, because a diminution of histre is ne^ 
eessarily connected with this mre&ctiori of an atmoiq^ere Itmnn- 
dus in itself. For these two reosbns, the tail will seem to us 
to be shorter, aiid to increase more slowly. It is very difficult 
to <]Kstinguish the limitsof the atmosphere of a comet, est its 
last layers : They escape our view, on account of thdr extreme 
rarity, the passage to vacuity being effected in a manner entire- 
ly imperceptible. There foHows from this that the tail of a co- 
met may appear so much the shorter that we employ a greater 



ike Formaiim of the Tmh of Comets. %il 

ttiagiiifying power for obflervtngit, because this magiufier de- 
iniriishcs the intensity of the light. 

So long as the comet apfHrDftebes the sun, and also when it be- 
^gins to ipetire ft«aa(i it, .the causes wlueh contribute to dontgs^ 
die tail wfll gain much tipon those wM^ tend to shorten it; 
«iid the greatest length will lake plilce immediately after the 
perihelion. But when, after the perihelion, the comet begins .to 
retire from the sun a sufficient space, the latter causes will begin 
in ^mr turn to gain upon the first. The gravitiUion towards 
ihe nucleus will always be less surpassed by the pc^er of expan* 
sion^ which ^Hitsdf have become smaller and smaller, from 
the carefac^ion of the atmosphere. Th^^ will thus be a period 
at which these two powers will be mutually balanced, and ^t 
which, in consequence, the power will vanish) in virtue of which 
the particles of the ittmosf^ere were propelled from the nucleus 
ctt the side opposite tlie sun. After this there will immediately 
TiseaeoDtrary powm*, which wUl draw th^n towa;rdsthe nucleus, 
fiowevef^. in virtue of the law of inertia^ the tail will still grow, 
but with a slower progress ; after a certaiH time it will be sta- 
tionary, and at length it will rapidly diminish, sp as to form a 
laew and condensed atmosphere. As thisatmospherecannot entire- 
ly disappear, the growth of the tail will dkninish more £Uid more, 
till the period when the comet will be sufficiently removed from 
the sun for its atmospbere to return to llie same state of con- 
densation which it possessed at the commencement of the phases 
which we have described. 

^ HitheittoWe have only considered the parts of the atmosphere 
of iEi cdinet which are situated on the i»de farthest from the sun. 
We might, by a perfectly similar mode of reasoning, conclude with 
respect to those which are on the side next the sun, that they 
ought to retire from the nucleus and stretch toward the sun, as 
the others extended In the contrary direction. There is no es- 
sential difference between the two regions of the comet : It must 
f€Nrm as long a tail on the one side as on the other. Why, 
then, do we only see one on the hemisphere farthest from the sun P 
Because the centre of gravity of the nucleus does not coincide 
with its centre of form, but is situated much ne^er the surface 
of the hemisphere turned toward the sun. 
> It is demonstrated by calculation, that the centre of gravity be- 
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ing so {daoed, the diminution of gravitation is much smaHer in 
the parts of the atmosf^ere turned toward the sun, than in those 
which are on the (^)po6ite side ; the tail must, therefore, be much 
shorter in this region than in the other. And as the oeiitre of 
gravity may be supposed extremely near the surface of the 
nucleus, as has been said above, it may be conceived that here 
the dilatation of the atmosphere no longer forms a tail, but only 
a nebulosity. 

Lastly, the tail is ordinarily inflected, so as to turn its conca- 
vity toward the side from whence the comet comes, and to have 
the plane of its curvature coinciding with that of the orbit of the 
star. The reason is this, — ^the particles of the tail cannot follow 
the circulating motion round the sun, with the same rapidity 
as the nucleus, because to the same linear velocity coireqpond 
angular velocities, so much the smaller in proportion to the great- 
ness of the distance from the sun. The radius will be tangent 
to the curve of the tail in the vicinity of the nudeus, because 
there the angular velocity of the particles of which it is compos- 
ed does not differ from that of the nucleus. ' It is easy ako to 
comprehend, that the tail will appear so much the more stronn^y 
inflected, the larger it is ; a result of our hypothecs that agrees 
with observation. 

According to what has been said above, the formation and 
change of the tails of comets may be considered as a «ort of flux 
and reflux of the atmosphere of their bodies, perfectly similar to 
the tides which are caused by the moon in our ocean, and per- 
haps even in our atmosphere. 

On the Snakes ^Southern Africa, By Andrew Smith, M. D. 
M. W. S. Assistant-Surgeon 98th Regiment, and Superinten- 
dent of the South African Museum ♦. Communicated by the 
Author. 

Xn no branch of natural history is the want of accurate and 
perspicuous description more felt than in Ophiology. Such im- 
perfections have unquestionably tended to retard the advance- 
ment of the science, to create diffidence and doubt in the mind 
of the inquirer, and to keep back communications on the sub- 

• Head before the Wemerian Society, 22d April 1826. 
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ject, from a fear of imiiecessary repetition or a diahce of pla^^ 
nsm» 

As authors have hitherto, in general, been satisfied with hay- 
ing dead, distorted, and variously altered specimens for the de- 
scription of species, in that way the confusiicm com{dained of 
most probably arose ; and if so, the only method calculated to 
remove it, would be a series of accurate observations made up- 
on living snakes. As considerable difiiculties must necessarily 
be overcome before that can be generaUy effected, and as but 
few individuals, comparatively speaking, can enjoy the means of 
carrying on such inquiries, it therefore becomes the duty of aQ 
interested in the subject, to lose no opportunity of forwarding 
such a desiraUe object ; and, under this impression, I have taken 
minute descriptions, from living examples, of the species actu« 
ally ocHitained in the South African Museum, of which the an- 
nexed are abridgments. 

Such of them as have been ascertained, beyond doubt, to he 
already known, are des^nated by the established namdS ; but 
where no descriptions have been found in Shaw or Lacepede 
(the only authors I have on the subject), answering exactly to 
the appearances whidi have been observed, I have given them 
names myself; and, in one of those instances, have selected, as 
a specific distinction, the name of the noble individual who 
procured it, and to whom natural history is indebted for 
the institution of the South African Museum, where the speci- 
men is now deposited, viz. Lord Charles Somerset, governor of 
the Cape of Grood Hope. 

The descriptions, though concise, and by no means complete, 
have been proved to be sufiiciently explicit to enable individuals 
to distinguish, with certainty and facility, the different species, 
which is all I aim at on the present occasion ; reserving the more 
ample details, as well as the accurate representations which I ac- 
tually possess, for a work expressly on the subject. With re- 
gard to number 5, I have considered it as a species of the ge- 
nus Naia, more, however, from its manners than from its natural 
appearances. In relation to the former, they are exactly like 
those of number 4, or the Naia capensis, and so completely 
different from those of the vipers, that I have placed it, though 
devoid of the loose skin on the neck, with the former, at least 
till such time as an opportunity occurs of ascertaining, by ana* 
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tomicfd examiiiatioD, its proper gatus. If efxomides of all sorts ' 
of snakes could be procured alive, and kept so for some congi^ 
derable time, many exodlent specific chttactors, as well as var- 
luable generic IdistinctkiBs, would doubtloBs be obtained, and 
claasificatkins, which have fakhetto be^ fobned iJipon insuffident 
data, m^ht cdi»ittly be fixed upon dear and lasting principles, 
indeed so convinced am I of that being practicable, thiit I iMve, 
for some time past, been forming a collection of live snakes; and, 
from experience, I find that the more thair natural dic^xwitions 
and appearances are remarked^ the more perceptible is the in- 
sufBdency of our present divifions, and the want of reform. 

To attempt the latter, however, with any prospect of success, 
would require, previoudy, great observation and extensive expe- 
rience, both of which must be the work of time ; and theref(»*e, 
by waiting for them, other persons might notice what we ought 
to do at least in relation to our own colonies. Therefore, to 
prevent that happ^ing to the Cape of Good Hope, I propose, 
in sucd^ssive papers, to give short sketches of the diffSarent spe- 
cies of the serpent tribe which are actually contained in our in- 
£Ettit museum, dividing them, tat the time being, according to 
the most popular classification at present in use. 

VIPERA. 

a. With orbiculo^ordate Head^ and Fangs. 
1. ViPERA inflaia. Burchell. 
Pi^' Adder ot the Inhabitants. 

'Ground colour above, varying from brown to brownish-yellow or dirty yel- 
low, and variegated throughout by transverse curved or ziz-zag bauds of 
bhick, and bright yellow or cream-colour. The bright yellow or cream- 
colour, which ever of them it happens to be, is genenuly found 'immediate- 
ly behind the black ones, and the same colour is invariably observed mark« 
ing more or less of other scales in various situations. The lateral portions 
of the black bands are tndstly somewhat semicircular wiUi their curvaturen 
backwards ; the central parts again acutely angular or arrow-shaped, with 
their points nearly in the middle of the back, and directed towards the 
tail The bands xm. the -anterior ^d middle pflO-ts of the body are for the 
most part contin'uous, though marked by such a serpentine course, but 
iiear the tail they become much less distinct, and are often either com- 
pletely interrupted or lost. Towards the middle as well as more forwards, 
'they have three distinct curvatures or angles, one on each side, being ge- 
nerally semicircular, and the third on the middle of the back mostly acute 
and angular. Besides those three portions, some of the bands have at 
their extremities also a black blotch on each side, which in some in- 
stances . are connected to them, but in tiie majority arc separate. The 
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sround colour of the tail is genenlly darker than th»t of the body, and more 
mstinctly intersected by sereral narrowregular and continuous yellow bands, 
which extend round the greater part of its circumference. Colour below, 
as well as on the inferior parts of the mdes, bright yellow, some of the 
scuta and squamae, however, variously marked towards their extremities 
by black spots. Head much depressed and mottled above by black, rel* 
^ low, and brown. Generally posterior to each eye, jUst over the place 
i^ere the jaws dilate behind, there is a larse blackish blotch, with a yel- 
low centre, and also befbre and between the eyes vi usually observed a 
transverse Wstdk band, dotted more or less with yellow. The eyes are 
situated weli foiHv^ird and high up on the head, the nostrils are larce, and 
placed clo$e to the e^^ges of the upper lip. The scales with which iJae 
head is covered, as w^ll as those on the body, are ovate, imbricate and 
cfurinated : The nose and lateral parts before the ^es are covered with irre- 
fralar flattened, granularwldEebodles. Bodydiminishes suddenly andconsider- 
ably in size lit the commencement of the tail, which is slender for the size of 
the make, and measures about Jth df the whole length, which is usually from 
three feet to three and a hi^ The neck is considerably narrower than 
either the ^>ody 6r the head. Its motion is moderatdy quick, its disposi- 
tion fiery, and its bite frequently, thou^ not invaxial>ly, &taL Scuta 
somewhere about 139, s^uamse generally fu)0ut 22. 

The colouring of this snake is very peculiar, and Burchell^s * 
femark, that it is not easy to convey an idea of it by 'mere des- 
criptioQ, is very just. 

« 

2. ViPERA armata. 
Homed Snake of the Inhabitants. 

Ground colour al)0v6, ash-grey, bluish-^ey, or greyish-green, with irregular 
rows of irr^ular brown spots, that tiave their ec^pes considerably darker 
in general than their centres. In most specimens, two distinct rows are 
observed along the mid^e of the back, but in some there is only one, and 
tiien the spots are consideraldy laig»*, and extend right across the imagi- 
nary dorsal line. Along each side agadn, is another row of spots, but oi a 
much smaller riKe than those just described, and between them and the 
scuta is a slight mottling of blackisfawblue dots, ziz-zag streaks, or waving 
lines. Ck>lour below a shining pearly white, with in many instances a 
slight tinge of red. Head depressed, and like the body covered with cari- 
^ated sca&s. Eyes prominent, placed well f<»rward ; and each guarded a- 
bove by three or more short, erect and prickly p|ointed bodies, which have 
obtained fbr it the name it bears amongst the colonist* . Neck consider- 
ably smaller than the head or body, and the latter diminishes much in 
thickness at the vent. The tail is slender, pointed, and about |th of the 
length, which is seldom more than fourteen or fifti^n inches. Greatest 
thidmese rarely more than that of a man's thumb, unless when enraged, 
at which time, it can, in common with most vipers, increase its dimensions 
very considerably. Scuta generally about 120, and squanue about 26. 

The motion of this snake is but dow, its disposition is fierce 
and its bite I have found invariably occasion death, when in* 
flicted on young animals, though not always when practised oii 
old ones of the same species. 

■ ■- ■ - - - — — — - ■ ■ — ■ - - - ■ . ■ ■ - - — - ^. ■ ^_ ^ - ■■ 

* Travels in Southern Africa, vol. i. 
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5. With avato*cordaie Head and Fangs. 

YiPERA mcmtaaia, 

Berg-Adder of the Inhabitants. 

Oround colour, a dirty brownish black, the intensity of which yaries in dif- 
ferent specimens. Along the-back t]here.are two rows of large, black semi- 
lunar spots, having their convexities directed towards each other, and their 
margins surroundSi by a narrow edging of dirty white. Below .those, on 
each side, is another row of similarTy waped and coloured spots, but of a 
smaller size, and having their convexities pointing downwards. These are 
separated from the centre rows by two white longitudinal Unea, which are, 
for the most part, continuous, though here ana there occasionally inter- 
rupted. The two lateral rows are not well seen on the sides of the neck, 
but the two central ones extend distinctly forwards, along the upper sur- 
£ice of the head, as fiu: as the eyes ; though, in the latter situation, the 
spots are of an oblong, instead of a aemuunar shape. Between the side 
rows and the abdomen the colour is vari^^ed, black, and dirty white; the 
scuta themselves are of the latter hue, and mottled with blacx or blackish 
blue ; indeed, in many examples, the latter is the prevailing colour. Head 
somewhat quadrangular, with its posterior extremity a good dejd bmader 
than the neck, anc^ like the body, covered above by ovate and carinated 
^scales. Eyes moderately large, and placed well forward. If ostrils dose to 
the tip of the nose. Thickness, as in the two preceding species, dimi- 
nishes rapidly about the anus. Tail slender, pointed, and about /,th of the 
whole length.of the snake, which is ffenerally between sixteen and twenty 
inches. Greatest circum&rence seldpm more than that of a man*s thumb. 
Scuta generally about 132. Squamae about 20. Motion rather slow ; dis- 
position ferocious, and bite poisonous; thoi^h jiot iii:^iriaUy &taL. 

The. above approaches so close in its characters to the Colu- 
ber Atropos of Shaw *, L' Atropos of Lacepede -f-, that I feel 
disposed to view it as the same snake. 

It is commonly found amongst short grass, in dry mountain- 
oug situations, all over Southern Africa, 

Variety. 

•Groitnd-colour cinereous, with four rows of spots, amilarly ananged and 
shaped as in the sort just described, but their colour, instead ^ being 
black, is reddish-brown, with lifter centres. 

NAIA. 

a. With loose Skin on the sides of the Neckj and Fangs. 

Naia ccbpensis. 
Rvnghak Slang of the Inhabitants. 

Above, black and dirty white, the colours disposed in alternate waving trans- 
verse bands. The black is the prevailing or sole colour towards the head, 

" General Zool6gy, voL iiL part 2. p. 404. 

f Histoire NatureUe des Serpens, torn. iL fol 134. 4to. Paris, 1789. 
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and it is not till neai^ly two inches from that part that the white is dis- 
tinctly seen. Towarda the tail, as well as on it, the r^^ular dispositi<»i of 
the two colours is most clearly marked, and the hands are most directl j 
tran8yers& Below, the general colour is black, with the scuta, that are 
more than a few inches behind the chin, white at thek extremities. Be- 
tween those that are thus marked and Uie head, the space is a deep shining 
jet black, except at two points, where, some plates throughout are nearly 
white, and thereby give nse to two broad transverse light-coloured bands. 
Tail slender, taperii^, terminated by a shining homy point, and not quite 
^th of the wlude lenffth of the reptile, which is generally from two feet six 
to three feet. Head depressed, narrow before, a little dilated behind, and 
somewhat broader than the neck ; covered above by plates, of which the 
nasal or most anterior one is triangular, its apex extending upwards and 
backwards, whilst its base is directed downwards, to form the anterior por- 
tion of the upper Up. Eyes prominent, nostrils kree, and opening back- 
wards. Body broad and flattifdi, with a loose fold of skin on each side of 
the neck, which it can extend at pleasure, and form into small wing-like 
or thin membranous processes, 0ke' what is done by the Coluber Naia of 
Linnaeus. Scales carinated, with those of the two lowermost rows lazver 
than any of the others. Greatest circumference about the middle of uie 
body, and that is seldom more than three or three inches and a-balf. Scuta 
usually about 130. Squamse about 43. 

The motion of this snake is very rapid, its disposition is very 
fierce, often almost apparently courting opposition, and its bite, 
in all the instances in which I have tried it, has soon occasioned 
death. 

It delights in warm sandy situations, and is found pretty ge- 
nerally diffused over the whole of Southern Africa* 

b. Without any hose Skin an the Neck^ but witfi Fangs, 

5. NAIA Somersetta. 
Nacht Slang or Night Snake of the Inhabitants. 

Ground colour above, a brick red or orani^ colour, and intetsected by twenty- 
four or twenty -five black rings, which are generally of greatest breadth 
about the centre of the back, or under the belly. The one next^to the 
head is by much the largest, and above has a pointed extension inlfront, 
which runs a short way along the crown of the head. At some distance 
before this ring, on the hinder part of the head, an irregular black spot is 
observed on eadi side ; and from the upper lip of one side, to the same 
place on the opposite, directly cutting the eyes, extends a narrow trans- 
verse blade band. Many of the black rings on the body have above an inter- 
rupted edging of yellowish white. Colour below a dirty reddish-white, 
more or less deeply tinged here and there with yellow. Head depressed, 
inclined to ovate, and its sides slightly dilated behind, thereby giving to it 
a Httle superiority in point of breadth over the neck. Above it is covered 
by large plates, the foremost of which, or the nasal one, is considerabhr 
elevated above the others, and triangular, with its apex extending upwards 
and backwards, whilst its base, which is slightly arched, is downwards, and 
forms the anterior part of the upper lip. The thickness of the body is 
pretty nearly the .same throughout, and does not exceed that of a man's 
thumb. It increases bu^ little behind the neck, yet it diminishes consider- 
ably and rather abruptly about the vent Tail thickish alone; its whole 
length, terminated by a homy point, and measuring about y», of the whole 
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length of the snake, which is usually about two feet two or three inches. 
Sctues smooth and slightW Imbricate, towards neck and tail inclined to ovate, 
but, about the middle of the body, a little disposed to an orbicular shape. 
. Scuta about 159, squamie 20. Motion rauier qwck; disposithHi ex- 
tremely fierce; and bite often mortaL 

Thi» sort of snake is but rarely met with here ; indeed the pre- 
sent is the first I have seen, though for the last four years I 
have been endeavouring" to procure one. The inhabitants assert 
that it only moves about during the night, and thereby accpuiit 
for its being so seldom found, 

ELAPS. 

a. With Fangs. 

6. 'EiaiL?^ pufictatits. 

Kousseband or Garter-Snake of the Iidiabitants. 

Ground colour, a deep jet<*Uack, variously marked by minute white dots and 
blotches. Along the centre of the back the spots are largest, and of irre- 
gular forms, some being roundish, and others triangular, pblong or waved. 
On each side of this central row is a zig-zag line of white dots, which 
forms more or less frequent connections with the spots of the central row 
just mentioned. Immediately under this second row, is a third also of^ 
white dots, nearly straight, and extending distinctly from the head to the 
taiL Colour below blaoc and white, disposed in alternate transverse nar- 
row lines, which, under the tail, appear in a doub]^ series. Head snudl, 
somewhat ovate, roundish in front, and covered above by plates, the colour 
of which are black, with an interrupted whitish line running along the 
middle of the crown, and the sides slightly spotted with yellowish-iniite. 
Mouth small Neck not less than the head ; nor is any part of the body 
larger than the neck ; so that the whole is therefore nearly of the same 
.thickness, except the tail, which tapers gently to a fine slender point, and 
measures about one-eighth of the length of the whole, which, in the speci- 
men described (the oxSy one I have seen), was about nine inches, ana no- 
where thicker than a common quilL Scales smooth, sl%htly ovate, and 
scarcely, if at all, imbricate. Scuta 183, squamae 38. 

This is a rare species of snake at the Cape ; its motion i& 
quick ; its appearance beautiful ; and its bite highly venomous ; 
liaving in several instances occasioned death while it continued 
alive in my possession. Other snakes besides this, which are 
^ithei* remarkable for their beauty, or the variety of their colours,, 
when of a small size, are generally considered by the inhabitants. 
fU3 a Kousseband. 

(To be continued.) 
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Picture of' Vegetation on the Surface of the GZoA^.— Continued 

from page 124. 

jhLFTER having viewed with M. de Humboldt, the rich ve^ 
getation tof the most beautiful countries of America, if we now 
transport ourselves to the wild and desert shores of New Holland, 
with Billardiere, Brown and Peran, we shall find, in the little 
that is known of this vast continent, vegetables entirely different, 
although in the same degree of latitude. Those which have 
been collected, approach m<»re to the plants of the Old Continent ; 
those destined for the nourishment of man are here as rare as 
they are common in America. These countries are scarcely in-, 
habited, and the men who live in them have but barely en- 
X'SxeSi upon the confines of civilization, so powerful is the infiu-. 
ence of useful v^etables over the multiplication and develop- 
ment of die human race. In calling the attention «f the reader 
to the works publii^ed upon the plants of New Holland, by 
Messrs de la Billardiere and Brown, I shall here confine myself 
to the more interesting parts of M. Peron'^s description of the 
vegetation of Van Dieman^s Land. 

^' It is a very singular spectacle,^ says this naturalist, ^^ which, 
^bose profound forests present, the ancient offspring of nature 
and time, where the stroke of the axe is never heard to resound, 
where vegetatioii, becoming every day richer in its proper pro- 
ductions, can exercise itself without restraint, atid every where 
extend its developments withjO^t obstruction ; and when, at the 
^ctremity of the globe, such foirests exclusively present them- 
selves formed of trees unknown to Eurc^e, of vegetables singu- 
lar in their organization, and in their varied products, the in- 
terest becomes more lively and interesting. Here, there con- 
tinually reign a mysterious shade, a great coolness, a penetrating 
humidity; here crumble with age those powerful trees from 
which have sprung forth so many vigorous shoots ; their old. 
trunks now decompbsed by the united action of time and mois- 
ture, are covered over with parasitic mosses atid lichens.^ 
Thrir interior swarms with cold reptiles, with numerous legions 
of insects; they obstruct all the avenues of the forests; they 
cross each other in a thousand different directions ; every where 
they form an obstacle to progression, and multiply dii&culties 
and dangers around the traveller; sometimes they form by 
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their heaps natural dikes of twenty-five or thirty feet in height^ 
in other cases they have fallen across the beds of torrents, or the 
depths of valleys, forming in this manner so many natural bridges 
which cannot be made use of but with fear. 

To this picture of disorder and ruip, to these scenes of death 
and destruction, nature, so to speak, oppoees.with beoevolence 
all that her creative power can present of . the beautiful and im- 
posing. On all hands we see pressed to the surface of the soil 
those lovely mimosa^ those superb metroeideroses^ those corfe^ 
but of late unknown in Europe, and which alrt'ftdy gladden our 
groves. From the shores of the ocean to. the summits pf the 
loftiest mountains of the interior, are to be seen th^ n^ighty efh 
cahfptuses, those gigantic monarchs of the southern forests, 
many of which are not less than from a hundred and sdi^ty tp a 
hundred and eighty feet in height, and from twentyrfive to thirty 
or thiry-six feet in circumference. The Banksiae of different spe- 
cies, the protedBj the embot/iriaj the Uptospermatay are devtjlopqd as 
a charming border around the edge of the woods. Elsewhere 
the casuarina are seen, so remarkable for their beauty, so valu-^ 
able for their solidity, distinguished by the rich colouring of 
their berries. The elegant exocarpus projects in a hundred dif- 
ferent places its luxuriant branches, sprouting forth in selected 
beauty like those of the cypress. Farther on appear the xaiu 
thorrea^ whose solitary stem rises to a height of twelve or fifteen, 
above a scaly and stunted stock, from which an. odorous 
resin oozes abundantly. In some places are to be seen the 
cycasesy whose nuts, enveloped in a scarlet epidermis, are so per* 
fidiously poisonous ; every where are produced charming tufts, of 
fnelakuca^ thesium, concilium^ and erodiuy all equally interesting 
from the gracefulness of their port, or the beautiful verdure.of 
their foliage, or the singularity of their corolla and fruit. . In 
the midst of so many unknown objects, the. mind is astonished, 
and cannot but admire that inconceivable fecundity of nature^ 
which furnishes to so many different climates productions so pe* 
culiar, and always so rich and so beautiful.'" 

The happy climate of India is, perhaps, of all others, that oa 
which nature has bestowed, with the greatest profusion, all the 
luxury of vegetation. Inhabited by people who have long at* 
tained a high degree of civilization, its vegetable productions 
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seem to have equally emerged from their <mginal wildness. All 
present the most elegant forms, and appear to reflect, by the vi- 
vacity of their colours, those floods of light which the star of day 
ccmiinually pours upon their corollas. Those beautiful countries 
are perfumed by the most precious spices, embellished^by the su- 
perb family of the lifiaceae ; scarcely is there one of the plants 
observed in Europe to be seen. There grow those vegetables 
which famish commerce with those gums and odorous resins 
which are imported by us at so high a price ; those medicimd 
plants, which, for so long a time, have only been known by their 
productions, and by unmeaning denominations. It is here that 
we leurn to what shrubs, and to what plants, are to be .referred the 
campeachy-wood, the snake-wood, the nux vcHnica, the cassias, 
the myroboians, the tamarind, the curcuma, galamba, ginger, 
cardamom, zedoary, dragon Vblood,&c. In the fields and in 
the plains, there vegetate an immense quantity of beautiful plants, 
soine of which constitute the riches of our gardens ; the ckrodeiu 
dra^juHkiaj aehyrcmthi^ cerberi^ pontederia; ermthema, gIo» 
riosa^ crotones, acalyptue^ &c. 

In this genehil picture of vegetation, we would not forget an- 
other comer oS the world, where nature seenfis to delight to shew 
her munificence^ in the infinite number of species belonging to 
the same genwa,— -to genera, whose types, for the most part, al- 
ready exist in Europe ; to mingle them with other genera pecu- 
liar^lo Uie climate, and of which some have been remairked among 
the plants of America. Such does the Cape of Good Hope pre- 
sent itself to- the eye of the natttralist, who visits it for the first 
time ; he is struck with astonishment at the sight of those moun- 
taiiidus rocks, covered with succulent plants, alo^s, mesembr^aiu 
ff^ema^ stapeliceyCrasiBulie, tetragoma, &c. If he penetrate into 
the forests, they are no lomget those of Europe qr of America ; 
he sees them all shining with that golden and silvery lustre, dif- 
ftised over the leaves of the ttwaietous protece. Let him traverse 
▼ai^ plawSy he can Scarcely count the numberless species of 
heitths^ borbonUBi bkerlce, pencea^ $rc. The thickets and woods 
are composed of a multitude of shrubs little known, of beautiful 
phjfUcay passeriniBj ^^mtUe^^ tarconantM, anthosperma^ ra^ 
miBj TiaB^ria^ic. While in the fields grow in rivalryy the nu- 
nierous geramoyiana^ gladioli^ lobelia, htemanthi, selagines, ste^ 

• JULY— OCTOBER 1826. £ 



iiias, evei&flltiagiJipvera, &g. ; aereral of irfrich now abiBe in our 
{iartecns, or form die ormuafints of our hotJiouaes. The qpe^ 
cieB fdow whieh we ix>8B^fl8 are «o nuraeroiia^ that ^re cm 
fadiieye them to be the produedonsof a dii^e loeilky. We oousi 
aeveml hundreds of heaths, maasm^ he 

To Ibrm a oompneheiisioii of the voric of nlulure, we nmft 
observe it in those conntrieB where the ground^ afaandoiied to its 
asiUifal productioiiSy has not jrat been turned up by the hand of 
nail. Whenever this has estdblisfaed lU power, it hais subjected 
to his eufaitt all that oiigbt coqttibate to his well-faefog, or em- 
belKd) his abode ; tbe animals have beoone shtves ; rich harvests 
and vast meadows have leplaeed the wildoesses denature ; sadeiit 
Crests have fallen under the axe, and the gvound, decpaikdef 
its original praductions, ua loi^r presents to the &y(^ f£ the ebr 
server^ but a vast garden created by hinnan industry. The tree 
^ the mountains has deaoended into the plaina^ and the exotic 
pknt, more useful or more agre^ble, has chaaed from its native 
sml tbe {rfant which is noxiou9, csr of no utility to man* It is 
therefore only at a distance from great societies in foreign coun^ 
ipfi^i in Ifi^ds uptoiiK^bed by Hian» that vegetation <;an beatu4ied 
in it^ nat^Fsfl s^t^, understood in its modificatiansy development^ 
and pr«(gre0s. 

There still, hpw^vpr, exist fipwtries in Europe which the* powd- 
er pf man has i^ ^tirely subgefit^ ; but it is only agiong the 
prptfd it9G^,and up^ tt|e siifpmits Qf th^ JMps, tbiA they are to 
bp looked fpr« Th^e ipQuntigas piled upqp mofmtains, rising 
above the clouds, form ^ niany gardens, each furnished with a 
yegetatfon pf its owb» the pbamcter of wbidb changes at eadi 
d^jree of eleyittion. Thpre, in pfop«rtion as w^ rise, we find 
supeeediqg each other the tcBsperature^of various dimale^ &em 
that of the trqpics to that of the poles, as well as several of the 
ve^aMes pepidiar to each of these climates* 

M the foot of these mountfans^ and in the lo'^er' iVaUeys» vcr 
g^tate the plants q£ the plains, and a port of those of the 
soutbprti countfi^a? of Europe. Forests of oafca oecupy the 
j|s»t ph^tfornfi; they rise, but not without losing a prefiertioiial 
4egve^ €^ their strength and beauty, to a h^gfat of about 
eight Jl^ndf^d tejl^es, the e^tr^e litnit of their huhitatian* 
The beech abpws itself equally, hut this oak has erased to 
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grow ipQre t})fin a bpiKJlred fathoms beneath the hig)ie9t limit of 
dMa ^itnt, In tbe zone whidi suoceeds these tre^^ moi^ ei^ 
po0e4 to4be iinpetuoi^y of tbe wiii4a» wpu)4 l^ea^t tqo i^u^ 
sfqope % their action, in the large oyne i|i^ hm^ Icf^ves 
wbieb they pQS$$i$8.. The pine, the yew, the fir, furnii^ed wit}| 
a finely divided folit^, rai^ s^cMirely toward the rc^ofis qf 
pi^rpetual snow their rphuat and hraxu^hless trunks. The m^ 
tion ^ the winds no longer Yaeetiiig the sanie reypistance, ^ ^ 
vided and lose^ its fprce anumg th^ ^hort aod sl^d^ ^?(^ 
These trees, however, do not attain a greater elevfution thlW 
a thoii^and toi^es ; above thi$, woods of ira«S<^g*i^5 md llHrcba 
and tufts of faa^el and willow, among which the ihodod^^ndro^^i 
flguniah, brave the cold and the tempest^^ tp the height of twejiye 
hundred toises. Beyond this, afipear^ but with a mneh lowei: 
filature, a nmltUude of b^qtiTul and elegiyot shruhi, 4ophim^ 
piisserina^ ghbtdaria, creeping willows, and soii^e ligpeous i^ 
tuses. 

Further on, to the region of s9ow, scarcely finy tnore woody 
vegetables are ^nd^ if we exoept some dwarf birches, sosie 
stunted willows, scarcely a few inches long* A short beautiful 
and tufted sward springs every suuimer from beneath th^ 
a^vwy mountams, mA is eovemed with a multitude of pretty 
little flowers with rosflleeous petals, naked peduncles, and viva-^ 
(^ua root^ : this is the peculiar place of the numerocis saKifnu 
ges, degant jmmul^e, gentians, rmtuncuU, and a profusocm g£ 
other dinnnuttve {dants< - The frightful nakedness of the pqibs 
reigas upon the summits of these moimtaips loaded with per^ 
petucd ice ; if there still remain sqme traiese^ of vegetatkm, ^ey 
only e^iat in a few lichens, whish here^ a$ el^sewhere^ endeavouTi 
but in vain, to lay the foundations of vegetation* 

Tb<*s the traveUw, having «rri^ on th^se moyntains^ 9t 
^e region of ice, has experienca^d^ in the coqrs^ of 9. few hours^ 
the dlff^ent degyees of temperature which reigi^ in emfc dit 
mm from the tropics to die pol^ ; he nw^y h«v^ obser^ a 
porfim ^ the plants which grow from pbrnt the If^ ikgrm^ 
of laftitiid^ i0 th0 70th, tb«t is to fi^ aloog a meHdiw of ftboui 
^ght huodred leogues, a pbenom^dofi which c^i$ts m nU 
b^h moiintwis, q( both dbe Old flud the New Continent, with 
some mcKJKfications pecufiiir to the localiti^. 

e2 
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The observations made by M. Humboldt, in the equinoctial 
re^ons, and upon the highest mountains of our globe, furnish 
us with a proof of this. The same order occurs there in the 
gradation of species, but only above the height of five hundred 
toises. The species, to be sure, are not the same as in Europe, 
but they haive the same character of aspect, size, and conns- 
terice. The burning zone which occupies the lower space from 
the level of the sea to this height, enjojring a temperature un- 
known to Europe, is inhabited by vegetables peculiar to this 
climate ; this, as we have seen above, is the country of palms, 
bananas, ambmums, tree ferns, &c. It is only, therefore, at the 
height of five hundred toises, that, upon the mountains of the 
torrid • zone, the climate commences which corresponds to the 
base of the Alps, proceeding from the level of the sea, and it can 
only be here that the zone of plants corresponding to those of 
Europe can commence. 

Such is the spectacle of vegetation, always varied, and inces- 
santly' renewed, that presents itself to the view of man ; a spec- 
tacle rich in its composition, admirable in its contrasts, sublime 
in its harmony, and which, to produce it, has only required of 
nature to submit the forms to the influence of different tempera- 
tures, of temperatures I repeat, and not of cKmates. It is a very 
essential effect to remark, that the production of vegetable spe- 
cies is much more dependent upon the action of heat or cold, of 
dryness or humidity, than upon the difference of climates; we 
may meet, and in fact do pretty frequently meet, the same spe- 
cies in very different latitudes, in which, however, from local cir- 
cumstances, the same degree of temperature previdls. It is thus 
that we find upon the high mountains of the South of Europe, 
plants of Sweden, Norway, and even those of Liapland and Spitz- 
bergen. Tournefort'made the same observation in Asia minor, 
upon Mount Ararat. At the foot of the mountain are found 
the plants of Armienia ; in proportion as we rise, those of Italy 
and the south of France, then those of Sweden,' and toward the 
summit the plants of Lapland. It is by means^ equally simple, 
that nature has removed from the surface of the globe that bfio- 
noto(nous uniformity which the plants would produce, were they 
every where the same ; but, subjected to the influence of the at- 
mosphere, what va;ried forms do they present to our admiration ! 
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A temperature constantly humid and warm, such as that of 
the equinoctial countries, maintiuned by the rays of a burning 
sun, and the emanations of a soil watered by the vicinity of 
large rivers and lakes, gives to vegetation that vigour which as*- 
tonishes in those magnificent vegetables peculiar to those cli- 
mates. Another form of plants is seen in those countries which 
are exposed to the alternations of cold and warm seasons ; it is 
more equal upon the sea-coasts, where the temperature is less va- 
riable ; but the plants assume another aspect upon the high moun- 
tains, where dry and cold winds frequently blow ; they vary lit- 
tle in the fresh- waters, or in those of the sea ; being there placed 
in a medium less subject to the inclemencies of the atmosphere. 
The intenaty and duration of the light, the long and humid 
nights, occasion as many different modifications in the vegetable 
forms. Nature has also so fixed the station of plants, that the 
dwarf and creepiBg wiUows never descend from the summit of 
their mountains to associate with the osier willows, upcm the 
bafiks of our brooks ; and the primulas, which decorate the green 
swards of the Alps, cannot mingle with those of our meadows. 

From these considerations has arisen the idea of a botanical 
geography, in which the plants are distributed by groyps, which 
have each their determinate height, their climate, and th^r li- 
mits. Several naturalists have directed their attention to this 
sort of observations, but no one has carried them so far as M. 
de Humboldt, who has published memoirs of great interest up- 
on this subject. From the observations of this learned traveller, 
and those partly made before him, we see the cruciform plants 
and the umbelliferse disappear, almost entirely, in the plains of 
the torrid zone ; wbUe, this zone is the abode of palms, tree- 
ferns, gigantic gramineae, and parasitic orcbidese. In the tem- 
perate zones grow abundantly the malvaceae, the labiatae, the 
compositse and caryophylleae, which are veiy rare under the 
equatcM*. The coniferse, and a great number of amentaceous 
trees, belong to the boreal regions. There are other families 
which recur, in almost all the countries of the globe, such as the 
graminese and the cyperacese, but under different forms, accord- 
ing to the temperatures. Some of them nearly rival the palms 
in size, such as the bamboos, &c. ; others form but a short and 
tufted sward. My limits not permitting me to enter farther in- 
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to d^il on this interesting toljeet, I ie&x the fi6iBtder to the 
learned dissettations of Lihtisetn, the Stdtioties H Cokx^ Pliat). 
taruin, to the Tentaineti Historic Oedgfa^lncfle V^etabilium of 
Professor Strohmeyer, itnd particularly to the Meiinoirs of Me&- 
sitelirs de Hmnboldt and Rattiond ^. 



Memarks on ihe Qedlogical Position of* the Strata of T^ate Fo- 
resi in Sussex, By Gideon^ Maktsll, Esq. P. R. S., &c. 
In a Letter to Professor Jameson. 

X tttEE Appeared ih the Edinburgh Philosc^hieal JotntiAl f6r 
Aj^l, ^ ObiNgrradcms oil the Position i^ ttie ^obsU Megsdostiu- 
fl^ ittd Did^fplhiis or 0{ji!)^tiin M SttAK^^Id,^ in n^ikifi tfle 
wHt^ itUild^ ID ft^ mu^df1?f/(^v^ Vbttst ; and tMarkiii|^ oti 
the iflt C M tor fl i iiaft^ y Untitle af th^tlf orgaMe reflMittSi te^ iutMtft^ 
rQf mSiUvL^ tb&t doul^ nt&y be raised regardhig iht g«okw 
gieal pdtttioti, both of the IS^tmrn^ schist of Stone^ld, And the 
sandstone of Tilgdt^ forest. I lihall leave to the abler pen of 
JDt Buckland, the defienc^ 6[ the asstiined sttniitbn ct the Su>ne&- 
deld skte, and confine my dbserrations to the ccnrademfion of 
the writer\i ccm^tnre, that the Tilgate strata shottld be ranked 
as tertiary, and not as seoondaiy, dqfiorits t-**^ coi^ectore no one 
could, for a moment, entertain, who had exdaanned tite strata of 
the Efouth-^east^nm part of Ei^land with any degree of attiHition. 
The only argument brought fitAward in support of an opi^ 
nion so entirely opposed to that held by p^aons who b^e de- 
voted considerable time and labour to the subject, is, that ^ the 
strata which contains the organic bodies do not appear cUai^kf 
covered by those of the fbrmaticms whidi are said to be more re- 
cent."' If such an ailment be considered valid, the progreis 
of geology must be slow indeed. In other branches of. natiind 
history induction and anakigy are frequently admitted to impply 
the j^ace of actual observation ; and I canm^ understaBd why 
the tame privilege should not be extended to getdogy. In the 
piDesent instance, however, it is unneceidisary ; and I am wtthi^ 
the question shall be demded by demonstration only, l^hat the 
toratA of Tilgate For^t are not aeiuaBtf covered by the newer 

* Poiret*8 Le9on8 De Flore, Paris 1S25; 



dipiMils in ihm locoUAes thai ore most accesMk to the geolo- 
gist,, k eettiuii; but their emer^aee fix>m h&oes^ die wadd 
bIi^, the auperioeumbeiit favsnation^ is so obvioiis^ m to leave 
aot the shadov <^ a doubt that they wese originally eiitivelj 
oorared by the elay, md thai thmr pvesent approaeb to the nu^ 
face i» owing to the operation of that upliltiag pow^, wboisie ef- 
fects are strikiagly manifeet throughout the whole of the soutk- 
eastem part of England. The awaexed section of the strata 
from Brighton (on the coast of ^ssex) to Ti^te Fewest, is made, 
notj&om dieory,, but from actual observa&on, and will, I trusty 
satisfy the writer of the <^ ObseFyations,"^ of the eiMrrectn^^ of 

xnyreniMriis. 
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.If tiie secUoD were continued on to London, the several for-* 
matioiis would te>«ppeary but in an aseending series (vide PhiU 
lipa and Conybeare^s sections). The attention of gecdo^sts was 
first directed to the remarkable nature of the foaeils of the strata 
of Tilgate Forest, by my work on the Geology of Sussex, in 
1822; and although, at that period, die geological position of 
those dq)«wits waa not determined,, yet I had not the slightest 
doubt that they were utuated beneath the weald clay. The only 
question was, whether, they should be ranked with the purbeck, 
or the iron sand ; their ei»»^gence from beneath the more recent 
formations was too manifest to be questioned (vide Illustrations 
of the Geolc^y of Sussex, p* 57). Subsequent observations con** 
vinced me, that the strata of Tilgate Forest, instead of being li- 
mted, as I had- at first suj^sed, to a small district, were co-ex- 
tensive with the iron-sand, and might be traced through Sussex 
to the coast at Hastings; and a paper, describing the result pf 
my researches^ was read before the Geological Society of Lon* 
doDy in the same year (18S£). 

The writer of the observations states, " that there are nume- 
rous considerations that might lead us to consider the two depo- 
rts (viz. the Stonesfield slate and Tilgate limestone) as having 
been formed at a period which would be much newer than that 
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of the oolitic formations ; in short, that they are tertiary, and not 
secondary depouts.^ What the conaderations may be that can 
lead to such a conclusion I cannot possibly conceive, and shall 
not therefore occupy the valuable pages of this Journal with use^ 
less conjectures; but as my sole object, in these remarks, is the 
establishment of what I conceive to be the trudi, I shall feel 
obliged, if the writer still entertains a doubt on the subject, by 
the statement of his objections to what I have advanced. 

In the present infancy of geology, if a person discover, in oer- 
tiun formations, remains of animals and vegetables, of classes or 
orders, which, according to received theories, We might not ex- 
pect could be found in such depoats, we ought not, on that ac- 
count only, to doubt the accuracy of his investigations, or the 
truth 6f his assertions. 

In the comparative list of the organic remains of Stonesfield 
and Tilgate, inserted in the Memoir on the Megalosaurus, it 
was the object of Dr Buckland to mark their general resem- 
blance only. It may not, therefore, be uninterestii^ to give a more 
extended catakigue, since the difft^ence, as well as resemblance 
of the fosnls of the two deposits^ will thus be placed in a more 
striking point of view. 

Organic Remains qf 

The LimetUme SdUa qf Stone^eld and The SandtUme of TUgaie FitreH. 

M^;aloaauru8, teeth, vertebre, and Megalosaurus— teeth, vertebne, and 

other bones. other bones. 

Crocodile. Crocodile— teeth, vertebrae, &c. teeth 

more obtuse and large than those oi 

Stonesfield. 
Flesiosaurus. Plesiosaurus — teeth and yertebne ; 

species unknown. 
Didelphis. Iquanodon — teeth, vertehne, and 

Eljtra of insects, other bones; hitherto not found else- 

where. 
Birds— tibise, and other bones. Birds— tibiae somewhat resembling 

those of Stanesfield. 
Whale?? Whale?? the supposed humeri az« 

probably of Plesiosauri 
Balista— species o£ BaKstse — spines o£ 

Turtles — scales and bones ; species un- Turtles — 3 genera ; a fresh-water, ma- 
certain, rine, and terrestrial ? 
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Teeth of Squall or Sharks. Tricuspid teeth, longitudinally striat- 

ed ; differ entirely fVom those of the 
chalk, and from those of the receiit 
spedes I have examined. 
Teeth of Spari and Anaihicaa lupus ? Teeth of Sparl and AnnrWra^ lupus ? 

small rounded teeth, very nume- 
rous. Bony palates—unknown. 
Bones of unknown animals. 
Shells — TrigmUe^ BdemtUUB, (htrem^ Shells of the genera Unio, Mactra, 

FeetenU^ FoAaUv, (•marine). Paludbia, Cyrena, (fireth'WalerJ. 

Ferns and reeds— not of the same spe- Ferns — 4 spedes ; reeds. 

cies as those of Tilgate. 
Wood ? lignite, charcoal. Wood ? lignite, charcoaL 

Fuci, algas. Gigantic plants of the Palm tribe; 

(Endogenites erosa). 
Arhcnesoent fema — (BJathraria Lyel- 
lU). 
CarpoUthi. CarpoUthi — not the same as Stones- 

' field. 
^uarUs-pebbles. Quartz-pehbles and boulders. 

A glanoe at the above lists will shew, that, although the gene- 
ral resemblance of the organic contents of the two deposits is 
striking, yet they actually agree but in few particulars. The 
Stonesfield beds partake more of the character of a marine, and 
those of Tilgate of a fresh-Water formation. The prevalence in 
the latter, of large terrestrial vegetables, of which the genera^ at 
all analogous (Cyais^ Dicksonia, &c.), now exist in tropical re- 
gions only ; and the absence of marine shells, particularly of Be- 
lemnites and ammoniteSy and also of zoophytes^ seem to prove, 
that the Hastings Sands (the name now given to the series of 
sands and clays between the purbeck and the weald clay, and of 
which the Tilgate strata form a part) have been deposited under 
circumstances materially different from those which operated in the 
formation of the Stonesfield slate. But, as a work on the Fos- 
sils of Tilgate Forest will shortly appear, it is unnecessary to ex- 
tend these remarks ; and I will only add, that, should the writer 
of the " Observations,^ or any one interested in the subject, vi- 
&t this part of England, he shall have free access to my cabinet ; 
and it will give me pleasure to afford him every facility for an 
actual examination of the strata of Tilgate Forest. 

Castle Place, Lewes, Sussex, 1 
Auffust 2. 1826. J 
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JOescriptioti of a Design fir a Roiatofy Steam^Engine* By 
. Mr Ji^MBs Whit£. With a Plate. CommuiUGated by 
the Antfaoi:. 

xjLftsb completing my design, I feel a degree of diffidence in 
submitting it to public notice. Nearly two hundred years have 
past away since the first attempt to produce a rotatory motion 
in the first isstanoe by steam^ sudi a period of time having in-, 
volved itself betwixt the original and the present ; and the men 
of genius^ both in our own country and abroad, that have la^ 
boured to effect this object, and the universal failure of all their 
4k8l^;it% wkcn asmpared with the present perfect state of the 
Bedprocating Engine, has absolutely marked the name of Ro- 
tatory in Steam-engines as something like a wild scheme, and 
left us but little hope that we shall ever be able to wipe that 
stain away. 

l^ose who are well acquainted with the principles of steam, 
and the different schemes that have been devised for a rotatory 
steam-engine, are aware, that the friction occasioned from a^ 
unequal pressure of steam on the revolving cylinder, has been 
the great obstacle which stood in the way of success. That 
such difficulties no longer exist, can be plainly shown in my de- 
-sign. 'EmXy let it be imderstood that the engine consists of one 
large outside cylinder, divided by plates into three divisions ; 
the mid division being in length equal to the other two. In 
each of these divisions, smaller cylinders are concentrically 
placed, called the revolving cylinders ; the difference betwixt 
the inside diameter of the outer cylinder, and the outside dia- 
meters of the inner ones, forms the steam-passage. Let A, 
Plate V. Fig. 1. represent one of the revolving cylinders; 
then B, B, will be the steam-passage : if the steam from the 
boiler enter by the steam-pipe Sy and pass downwards, it will 
get into the steam-passage B, B, through the valve ^ act on 
the piston-plate P, which is fast to the revolving cylinder, and 
force it round ; when it has nearly made a revolution, the qua- 
drants on the piston-plate will come in contact with the valve, 
but not before the piston-plate has passed the passage C, lead- 
ing to the condenser; consequently the pressure is removed 
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fi^enti the valye. A fly-i^4iedt Ibdng Mifiposed to be atticiied to 
the eufpae, will cMtittci^ die motidii, cause; the c^ai^trmM on 
the i^Btiem-pbte to op^ thi^ velhre, and nQow the pisloSf^idate to 
pass. It has bow tnade a oonifdete rerYolutioii. When the 
valve y begins to open, it shuts the steam off, consequently 
there id no expence of steam when the power hm to be peribrm- 
ed by the %.wheel. The re-shtitting of die vah^i^ abo p«r- 
fbiiHed by i^team, from the smaU let^ onr the ^mBe 0f the 
valve connected with the piston, working in the small steam cy- 
linder T : when the valve begins to open, it wtH raise the pis- 
ton in the cylinder T ; but as soon as the piston.|dkite P has 
passed the valve, the steam acting <m the pistctti of the gnmtt cy*^ 
Under T, wfll force it (krwn again, and shut the valve. TIms 
may we consider it ready for a second revdution. Before ex* 
plaining ftirdier, let us suppose that the engine only consisted 
of one steam-passage, in place of three, and let it be that wbidt 
I have already described : when the piston-plate P has only 
made a half revolution, it is evident that the steam would then be 
aitirely on the under-side of the revolving cylinder A, and force 
it up against that side where there is no steam, and cause such 
a d^ree of friction on its bearings, that the force on the piston- 
plate would be little more than sufficient to turn the revolving 
cylinder round. To overcome this great obstacle, I have di- 
vided the [outer cylinder into three divisions, shown in Plate V. 
Fig. 2. by the division plates marked /r, <r, &c. These plates 
do not revolve. The first division contains the cylinder A, be- 
ing that which I have already described as having made a re- 
volution ; the mid division, the cylinder E, and the third divi- 
sion the cylinder D. The two end divisions containing the cylin- 
ders A and D, are in every respect similar to one another, and' 
the valves^^ are on the same spindle. The mid division con- 
taining the cylinder E is in principle exactly similar to the other 
two, and only has this difference, that it is equal in length to 
both. 

Fig. 1. Let the steam be admitted by the steam-pipe Sj and 
pass downwards through the two end valves j^ J*; at th^ same 
time it will pass upwards, through the pipe W, over the outer 
cyhnder, and through the mid valve V, act upon the piston- 
plate P of the mid division, shewn in Fig. 3. and equalize the 
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pressure from the under-side. The r^olving cylinder will thus 
be forced round by an equal {pressure o£ steam on all sides, to 
effect x^ths of a revolution ; leaving about j\|th to the accele- 
rated force of the fly-wheel, at which period no.steam is expei^d- 
ed. . 

Fig. 2. H, shews the flange to connect the steam-pipe W 
leadii^ to the mid division; r, r, &c. brass rings fitted on the 
ends of the cylinders, in sudi a manner as to make them steam- 
ti^it against the division-plates ^, Xf &c. ; and R the shaft of 
the revolving cylmders. 

In eases where a fly-wheel must be dispensed with, the pis- 
t(Hi-p]ates can be so placed on the revolving cylinders as the 
mid one would be in action, when the end ones pass the valves, 
and the end ones in action whai the mid one passes; but in this 
case the pressure on the revolving cylinders would not be ex- 
actly fair. 

IiONDON, *! 

7- Pratt Street, Lambeth, >• 
27^ Juiy 1826. j 



Tour to the South of France and the Pyrenees^ in 18S5. By 
G. A. Walkee Arnott, Esq. A.M. F.L.S. & R.S.E. Sec. 
In a Letter to Professor Jameson. (Continued from p. 78.). 

Un the 1st of April Mr Bentham and I left Avignon behind 
us at 4 A. M. We arrived at Lafoux at halfrP^ust 7. This is a 
s^Ball village on the other side of the river Gard, from and op- 
posite to the town of Remoulins. It is the La Fourche of Sir 
James Smith ; and I had been much prejudiced against this 
place by some remarks I remembered to have been made by that 
author in his Tour on the Continent. I was, however, agreeably 
disappointed. Instead of a dirty and comfortless inn, we found 
one remarkable for its neatness and cleanness. Many changes 
and many improvements have, however, every where taken 
place during the last forty years. Towards 9, we sallied forth 
to see the famous Pont de Gard, which is about two miles 
higher up the river. This remarkable bridge, or rather aque- 
duct, consisting of three series of arches, one above the other. 
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is thlxiwn ovef a very deej) • valley, aiid served in ancient 
times to convey water from a hill in the neighbourhood to 
the Xoim of Nisnies. But this astonishing piece of Roman 
architecture has been so often and so well desoribed, that ft 
were folly in me to say a word more on the subject, than that 
at present it is so very eatiite that we walked from the one 
end to the other, within the aqueduct itself. The covering in 
some places is broken ; but we found little difficulty in return- 
ing on the top. On the centre roof-stone was a long Latin in- 
scription ; but we had neither time nor patience to attempt to 
decypher it. 

Within the aqueduct, and on the roof^ we observed many cu- 
rious little plants. Indeed, it, like the steps of St Peter^s at 
Rome, may well be said to produce a Flora sufficient to gratify 
one who had come from a northern climate. Amongst others 
were Hutchinsia petrcea^ Lmaria rubi^ia^ HeUanthemum rc^ 
cemosum /8, Duval, Vebkmtia fnuraiis, Ceierach officinale, Pob/c- 
nemum arvensCf Tortula chloronotos, Brid. Grimmia qfiiednay 
&c. 

We botanized in the neighbourhood, where we met with se- 
veral of what botanists call good plants, /m pumUa, both the 
yeQow and blue varieties, Ophrys aramfera, Valeriana tuberosa, 
Tulipa chisiana (I doubt much that this^should rank as a spe- 
cies). Orchis roberHana (of which only one plant was found 
by us), GMmlaria aJysswm and Thapsia vUlosa (but not in 
flower), were all here. The Grimmia qfricana covered the 
rocks, while Tortula gracilis was abundant. We had been in- 
formed that a peculiar species of Cyclamen grew here, as well 
as at Capouladon, in the neighbourhood of Montpellier, and we 
sought for it long, but without success. Of the Iris pumila, 
some make two species, I think erroneously, although it is pro- 
bable that, as garden varieties, they may keep tolerably con- 
stant. On the rocks opposite to Lafoux is Targionia hypo- 
phylloy and bdiind the inn was a field covered with Holostea 
unAeUata, a plant nearly as scarce in the south of France as 
in Scotland. 

Having done ample justice to a dinner that we had ordered 
to be ready by our return, we Irft Lafoux at 6, asad got to 
Nismes at 9 o'clock. The amphitheatre and maison carree. 
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both qaleo^ jneiBain» of BoBum magnific^ce, are fsate to give 
Ugh pleasure to all who «ee tbem. 

The materials for buOding both Ihese at Ninnes, and ^ 
Poat de Gajrd« must have be^ brcwght Irom a ooqsideraUe 4iii* 
taaoe ^wobably to the toutb)t at kaat no sloiies can poanbiy ba 
procured at this day any where in the nei^boiidiood, of so da* 
nUe a nature* 

Leaving Nismes at 11 r. h. we amved at Slootpelfier M hal£* 
past 6 the next mornU^, and in a few hours set off for die 
Chateau de BestincUN^, the seat of Sir S. B^thaou 

When I left Paris, it was my intenticm to remain only a fiart- 
ni^ at MoQtpeilier, and then to proceed to Swkzerlaod. 9ut 
I was induced to alber my plans, and to go to the Pyrenees in 
d^ summa*, by the persaagi<ms <^ my frioid Mr B^tham, ai^d 
of two odicsr gentlemen MM. B^gni^ and A^dibert, who wore 
to aeeoonpany us for six weeks. 

A nortib^m botanist had no lei«nre to feel ennui io the 
south of France, such is the variety of ahnoet new objects that 
meets his eye. A few hours were devoted before breakfast to 
the glUh^jng of qH^einlens, wlubeh, in the heat of the day, we 
lind out to be pressed and dried* or changed the peper of sudp 
ee were m fwgten. By this I was enabled to cc^ect, d<H oiily 
for myself) but for such Biitirii and feordgn botanists as m^|^ 
detaire the prodnetions et Mootpdlier, without going to look for 
theaa. But we were not contoited with what we fbund en Sir 
S. B^tham'^s jMH^ierty, one of the richest in wild plants in the 
nei^iboitfhood of Montpellier. We sometimes, with M. Delile, 
professor of Botany, and M. Duval, the author of the mooo^ 
graphs on the Annonaceee and the g^ius Sdanum, made wars 
distsnt cKcorsioBs. One of these took j^oe a few days after 
my anivid. 

'' 7th Jpril.^We set off on Tuesday (the 5th) at £r in die 
xaormng for the Pic St Loup, an arid rocky hill of oonsideiaUe 
elevation, abo^^ siiiteen or twenty miles north of Montpdlier. 
There is on old ^^hateau on the r^ht^ to which we directed our 
steps, for the purpose of procuring there the Arahis verf^, \% 
wa^ not in flower, but we found a few of Orobmche ynif^pmnfn 
(Q.rubra^ Sm.) ; and on the other side of tb^ hill we met with 
Draba muralUf and several other inta:^ting plants. We now 
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Along tba mrth tide df tlie hitt tow^4^ the weftt, utt^ 

Wi0 wrived «t A wood, ia wUch ire expected lo ptwure the Pi^^ 

imia'p^r^frma. A fot^BOght ligo H hfid bfeii in bud ; bill iii bud 

H ^(taU wwh wd w» were <KHiat«|yb^y dia^KWted- We hfid»^ 

how^irer, Mi^dta* <9bje^ <pof}e wvird^ of sefu^ fiodweiy^be- 

gmn tQimke faiquiriea after ^pUo^ cflUed Ia Beque^or Roqu^le* 

No (Me of the few we encountered oould^ however, give us tbet 

ii^OfmiKioii. Atlast wefnet<Hiewho tolduAthetth^^wia&vU- 

hige eefled La Beque iK^oe leggues todiencHth : of thcit we wiere 

itwnre, but it ooiild not be our X^ B^ue. The pboit we aougbl 

for W99 the 3ra$$im hwniliSf a plaat eloediy allied to A y^^ptiWMbi, 

the Sisymbrium monense of ViUars, and re^mbUng aoBiewhiil 

cmr 9w»i9f#Mica mon^fMi^ butwuch mailer^ growing at a dis- 

ti^ipe from the sea, and in afaot etiowile* It bad bem dwc0Ni 

vered by De CwdeBe, when PtoofeBaor at MontpdtUv, aod baa 

hitherto been found nowhere d$e. Indeed, it is doubtful if the 

station be known to wiy <me but De CandoUe, He thus indi-^ 

eate» the loci^ty ; << FliMEutiea aigUloea pone montmi Xinpi» in 

pagos Xondres et La Roque."^ Lcmdrea waa soon fonnda birt 

aa for La Eoque^ alas ! We seijarcbed diligently over aeveml 

plains dl the way to Londres, but without succe9s» and then 

giving up the pursuit, we returned to 8t Martin by some mea^ 

dpws. No sooner did we lurrive a| this villi^, where we were 

to pass the night, than we discovered tibat we bad been wandef « 

tag nearly all the aftaittoon in part of the individual " planities 

ATgilloea"' we were in quest of. La Roquette (not La BQque)» 

we found to be an «id casde, and a v^ryeonaineuoua one» too, 

with a few fann-honses about it, and this die peasants we 

had met with were in the habit of calHng meiely the Ca^ 

tdlQy and did not hnow that it poaseaaed the denomination of 

di BoquetiA. Had we known, we might have exaniined the 

plain with more attention, but, on aocount of its great extent, 

it ietnot likely we ahoidd have been suocessful. I had, however, 

no reaaon to be diasatts^ed: much that I saw was new to me^ 

at leaal in the wild stsEte. MM. Delile and Duval met joa in 

the evening. St Martin is a dirty viU^e; and aa Ibr tbe oif^ 

'bergCy it certainly had not cleanliness to recommend it. 

** Yesterday morning we started at 5 o'clock for the Capbu- 
ladon. Here grows the same species of Cyfilamen that we had 
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^id^voured to fsJl in with at the Poiit de Oazd. B^dtham 
and Delile had seen it in bud about a fmrtaight ago, and we 
hoped to get it in full flower. After a fiitiguing walk up hil 
and down lull for thtee hours and a half, in which time the sun 
had broke forth with all his power, we came to the Ciqatiuhdcm. 
I deserved some reoompence, for never did I suiSer so by the 
heat We proceeded at the rate of full four miles an hour; 
but this gave no more inconvenience to my companions; than 
it would to me in a Highland glen with my gun in my hand in 
^ moith of August. We arrived at the Capoukdon, and -f^yund 
the CffcUmen still en boukm^ apparraitly not more advanced than 
it was a fortnight ago. 

- ^^ From Uie Capouladon, we descended- by a romantic ravine 
(I say tommUiCy but thafe was no stream, no not e^f&x a Atop 
at^ waiter to moisten the pardied valley), for a nule or two, un- 
til we arrived on the banks of the Hemult. On ihe banks of 
tUs river we met with Lycapodium dentkulmkim (a speiei^ per- 
haps too much allied to L, kelveHcum), wad HepaUca irHoba : 
on some rocks GlobulariA aJ/ysmim and CoroniBa gtaiuca. We 
returned to St Martin in the evening by a smdl hill balled 
A^asse. This is the patois name for the Acer JUknMpelienais, 
which is very abundant on this hill. Owing to the elevation of 
most of the ground we had passed, the vegetation was not so 
iliuch advanced as at Montpellier. 

^^ To-day Delile and Duval set cff for Montpellier, and. we 
tot Bestendieres. We botanized by ^ way, and got aoEoe good 
jdants. Leucodon sduroides asad Pterogonmm Smithii were 
in a fine state of fructification. In one valley. Erica arboreay 
with its handsome white blossoms, and which deserves as good 
a place in our gardens as the Ci^ heaths, was abundant, as 
well as the Erica scoparia, Lavandula gtaekaSy scarcdy yet in 
flower, covered the side of a hill. On the rocks here was also 
Lichen mamiSaris of Gouan, a species which can be only con* 
founded with I^ddea Candida. It does not appear to have 
be ttaken up by Acharius or . any other hchenobgist, nor is it 
noticed in Steudd'^s Nomenclator Botameus * 

* I have since ascertained it to be L. tumduius^ Smith, linn. Trans, f. but 
Sir James himself has since united it in EngUsh Botany, t. 1138. to lAeheu 
(Lecidea) Candidas, I almost think there are good marks of distinction. 

3 
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V Througk aU the diatricte I have passed ctuxing these throe 
days, I observed that the prevailing large plants on the waste 
kiids are G^ida ^oorpmSidgtus numipdien^^ and Lwoandula 
^^fticeky jntersporsed with Quercia Hex and cocdftrct^ Roemaarkiue 
i^fid/n^lM (the Bosemary), Buaeue eempervirene (the Box-tree), 
&c Of these^ the Genista ecorpku holds the place of the Ulex 
Eurapaua or Furze in Scotland: the La'Oandvla ^pica* they 
h«Ve in place kA our Calhma erica^ or heather ; and as for the 
Quercus 'ilex and cocciferc^ they would, if not croj^ped by the 
sheep, cover the grounds like the Quercus sessil^lorus in the 
Highlands of Scotland. Upcm the whole, the country here is 
far f nnn beautiful : the whole, with the exception of a few scat- 
tered vaUeys, consisting of waste lands or Garriquesl These 
wastes consist of little but small 8harp.«omered hard stones, 
of n grey ccdour, which in some places ages scarcely moulder 
down: the consequ^Kje is, that there is but little soil, and 
that little is knmediately seized upon by the wild jdants. 
Nor is it possible to cultivate these garriques ; remove Ae 
surface stones, and you mly find mote; besides, the heavy 
October rains wash down the finest mould into the valleys, 
leaving the hilly parts abs(dutely destitute of covering. Gale- 
donia^s h^ls are celebrated for being bare and barren ; but they 
must give \q> the point when Languedoc ocmtests it. On ae* 

. ■■ , .1 .1 ■ ■ M l. I ■ III ■ I ■ I I . r . ... I .1 I ,, ^ 

* The plant found at Montpellier, and throughout Provence, is the true 
L. apiea; that usually cultivated in our gardens is a more mountainous species, 
beiag the L, wem of De GaBdolle. Between these two and the L* pgntkiSem 
there exists great confusion among authoEra. The chief charaoter pointed 
out by De Caiidolle is the shape of the bractese being linear in L, tpiea^ and 
broadlj cordato-acuminate in the other two ; and even in these, the shape is 
not precisely the same, though not so strikingly diffe^nt as to afford a good 
specific ehancter. De CandoUe, however, foundi u^ it. One of tiie ndrvea 
of the calyx in all the species expands at the ^lex into a smaU fbUiceous ap- 
pendage, wliich closes the orifice of tlie calyx before the appeazance of the co- 
rolla. The shape of that part, although the character be extremely minute, 
affords, as my friend the Baron Gingins de Lassarey at Berne has clearly 
shewn me, the best specific difference Barbn Gingins, the celebrated au- 
thor of the artide VMoHem in De Candolle's Prodzomus, is about to pubilsli m 
monograph on the L(»ound%tla» Among other remarkable diacoveriea^ he has 
found that the simple and pinnated leaved species present two very different 
structures in the embiyo of the seed, which promises fiiir not only to sq»rate 
the latter gen^rically from the former, but, should a natural clas8ificati<m of 
the Labiaim demand it, to remove tliem to a different part of the oEder* 
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4xmtkt of ihe pftncity of soil, it irfll redely be supposed ihat 
th^t^ is no pasture for i^ larger ^ttle : indeed, tli^re is> searee- 
4y A ^lossek oows in tlie eoukitty. Sfaeqp-miik is ehiefly in use^ 
4btit that coB^ot always be had, as in summ^ even the sheep 
-ilcnist be sent siDme liays^ joumey to tKe north, to the mountains 
irf Ae Cev^Mftes. How different is even poor Scotland, where 
«vet^ hiil has a valley 'watered by a rividet. Here there are no 
«Eich ' things as springs ; ho sudi things as i^eamlets : we find 
'«Mh(er extreme aridity or a large river. The Lez (a river whidi 
flowft past Montpellier) commences close to 1^ S. Bentham'b 
&ouse» Wkere it issues frcHU the rock, it is as large as a good- 
-^2ed &nMh<lam ; and indeed, before it is allowed to nartbw into 
« riv«r, it is obliged to act on a miU. It resettibles Vauduse, 
-but «ee»)8 m\ich larger, although the surrounding rocks being 
by no ineans so dievated, or on so grand « scale as the other, 
fH:eTents its being considered so romantic. Iliough si^arcAy 
•knowli, except to the natjves ctf liie country, I consider it one 
of thei»ost ^en^aricabfe objects I have observed abdut Mon^ 
p^ier. It deserves wdl a pasi»ng traveller's attention. The rii. 
vers hcfre generally decrease in volume as they flow outwaids, &us 
i«versing tiie laws fcdlewed by nature in more northern climates. 
There seeitik three principal eauses : the quantity taken off fot 
imgation ; the wiant of after suj^ly, cm account of the absentee 
of springs or feeding streamlets ; and the great evaporation to 
which the river is subject Hence, however improbable, there 
is no imposdilNlity in the drcumstance df the African Nigei^ 
spretu^tug out into e large surface, and being th^i evapcn^ed. 

" Besides the Oastello di Roquetta, we saw a considerable 
number of other forts on the north side of the Pic de Loup. 
£v^7 acaall hill was provided with one; but they £ure all now 
in a state of ram. These served as stron^bdds to the difl^nt 
iSsamlies during the Languedoc wars. But now that all danger 
is past, that private feuds have ceased,, and that these casteUos 
luive gone to decay, it is astoni^king to see the same desire stiU 
prevail b^e <rf buSding ev^i their farm-houfies^on aseJevAted 
a situation as they can choose. What are their motives for s6 
doing it is difficult to conceive. They are farther from water^ 
and more exposed to the sun ; for , the ali-destroyiQg Bevolu^ 
tion dbared this country of every tree. Is it to enjoy a view 
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of the Mediterranean ? or, as one of my frienda jocularlj said, 
Are they afraid of an iniindatiGn P^ 

(To be condnueA) 



On the Chcmges which the Laws of MortaRty have wndtrgtme 
in Europe withm the hst Half Century, orjt'om 1776 to 
1826., By M. B£Noistok de Chatbauneuf.* 

^" JL he physical drcumstances amid which man is placedi 
the passions which ammate hint, and the political revolutiona hy 
which he is agitated, influence his organisation, alter and mo- 
dify it. The inhabitant of the north, free and happy, is ^nol 
bom, does not propagate, and dies not, like the suffering un» 
happy, and enslaved inhabitant of the south ; and the calculft^ 
tions, whose object is to determine the chances of his life, no 
longer afford the sune results, when it is i^nt in affluence and 
independence, as they do when it is passed in poverty and ser« 
vitude. 

a. These numerical results, therefore, whenever they can be 
obtained, become the truest expression of the degree of well* 
being, which he owes to his institutions. They furnish, says a 
celebrated English writer, Mr Malthus, mpfm instruction re- 
garding the internal economy of a people, than the most accu* 
rate observations of the traveller. 

8. In the last century, several philosophers occupied them* 
selves in investi^ting die laws of mortality, and the probabili^ 
ties of the duration of life, at all the periods by which its course 
is divided. AcC(»ding to thcar calculations^ the fcdlowing facts 
have been considered as suffidently established : 

4. In a growing generation, the half died in the first ten 
years of exist^ice, and even socm^r. 

5. Three-fourths had perilled before fifty years, and four. 
fiMiS at sixty ; or, in other wc^s, or a hfundfed individuals^ 
fifteen only arrived at this age. 
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6. From eighty to a hundred years, none remained : a whc^e 
generation had run its course. 

7. The general proportion of deaths was determined to be 
as one to thirty-two*, and that of births as one to twenty-eight. 

3. It was reckoned that there was one marriage in a hun- 
dred and ten, or a hundred and fifteen individuals, and that 
the degree of fecundity was pretty accurately represented by 
four children for each couple, although, at the same time, this, 
as well as all the other relations, was liable to vary according to 
the places. In Spain and Italy, there were only two children 
from each marriage; in France and Russia four; from As. to 
eight in Germany, and from eight to eleven in Sweden. 

9. All these facts were deduced from the calculations of Nee- 
ker, Moheau, and the Pommelles, in France; those of Shbrt 
and Price, in England ; of Sussmilch in Grcrmany, and of Far* 
gentin in Sweden. 

10. Such then, about the year 1780, were the principal laws 
to which a more or less perfect state of society, a more or less 
active industry, and more or less limited means oS existence, 
subjected the course of human life in Europe. 

11. Since then facts have increased, and at the same thne 
have become more accurate ; great pcditicat changes have taken 
place ; civilization and the arts of industry have advanced with 
rapidity ; and science demands that we examine what may have 
been their influence upon human life. 

18. We have seen what were its laws half a century ago: 
with the old state let us compare the present. 

We have already said that the inquiries into this subject 
were nbw facilitated by the possession of more numerous and 
more extensive documents. Of these documents Ve shall take 
the official accounts inserted in the difierent periodical collec- 
tions, which have continued to publish them with care for seve- 
ral years. We shall cite especially of these collections, the Bul- 

* M. Creme dividetf thb nations, wHkk reference to this ciicumstance* int« 
three daases. The mortality is 1 in 30 ia the rich and populous nations ; 1 in 
32 in those which are less so ; and, lastly, 1 in 36 in poor nations, where the 
population languishes or decreases. The number 32 is precisely the exact 
mean of these three proportions ; its extreme terms are 22 in Holland, and 
58 in Russia; 
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letin Universel des Sciences, by Baron Feryssac, and the An- 
nales des Voyages et de la Geographies by Messrs Eyries and 
Malte-Brun, &c. 

• 13. At the period in which we write, 18^, of a certain num- 
ber of children lx>rn in Europe, there dies, in the first ten < 
years, a little more than a third (88.3 in 100), in place of the 
half (49.9) which formerly died. 

14. From birth to fifty years, three-fourths of a generation 
(74.2) were found to be extinct. At present, the proportion of 
dead to living, in the same period of time, is not more than 
three- twentieths, or sixty-six. 

16. Lastly, twenty-three persons in a hundred now arrive 
at sixty, in place of eighteen who attained that age half a qen- 
turyago. . 

16. These proportions are mean terms ; taken separately 
they become still more favourable. Thus in France, the pro- 
portion of those who survive at sixty years is 24.3 in the hun- 
dred, while formerly it did not exceed fifteen (14,7). 

These results, sufficiently remarkable of themselves, give rise 
to others which are not less so. 

17. From the 40th degree of latitude to the 65th, that is to 
say, upon a line which extends from Lisbon to Stockholm^ em- 
bracing an extent of about a thousand leagues, and in a popula- 
tion of sixty-five millions of individuals, which is comprehended 
by Portugal, the kingdom of Naples, France, England, Prus- 
sia, Denmark, and Sweden, the proportion of deaths is 1 in 
40.3 ; that of births 1 in 80.1 ; that of marriages 1 in 128.8 ; 
and the fecundity, four children by each marriage. , 

18. On comparing these relations with those of the last cen- 
tury, we are struck with the difference which exists in the actual 
mortaUty of early life at these two periods, a difference which 
is not less than that between 88 and 150. 

. 19* This difference would itself suffice to attest the happy 
effects of vaccination, to which they are partly owing ; but it 
also proves a great amelioration with respect to the cares be- 
stowed, on childhood ; and those cares themselves indicate a 
greater prosperity and an improved condition in families. . If 
we now reflect that it was especially in the lower classes that the 
mortality of children was enormous, we may conclude, that if 
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tliese classes lose fewer at the present day, it is because they are 
in a better state for taMng care of them, and bringing them up.* 

20. Nor is it less evident also, that if these same causes, as 
well as some othere, had not extended their influence beyond 
the years of childhood, they would only have had the meliin^ 
choly advantage of delivering over to dea*th a greater number 
of victims in the stages which follow. The contrary, however, 
takes place, and at the present day more individuals attsun the 
fiftieth and sixtieth year than formerly. The action of these 
preserving causes of childhood must therefore continue to ope- 
rate upon the grown up person during the remaining part of 
his career; and these preserving causes are in our eyeis, to 
sum them up into one which contains them all, im improved 
state of society, a more diffused civilization, from whence results 
a more happy and easy existence. 

21. Along with the fact of the diminution of the number of 
deaths, we have to, place a second, which equally results &oni 
the comparison of the true epochs, namely that of the diminu- 
tion of marriages. They were formerly in the proportion of 
one in a hundred and ten individuals ; they are now in that of 
one to a hundred and twenty-three. This, which is a mean 
terra, is even too hi^ for some countries. In France, where, 
according to the calculations of Necker, there was one marriage 
in a hundred and eleven individuals, there is only reckoned on^ 
in a himdred and thirty-five. 

22. The natural consequence of the diminution of marriages 
is that of births. This diminution is always proportional to the 
increase of the population ; for while the {N*oportion of mar- 
riages to it has fallen from a hundred and ten to a hundred and 
twenty-three^ and that of Urths from twenty-eight to thirty, it 
is yet remarked that the one and the other are augmented in a 
certain d^ree. 
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* Mr Glenny, who has been much occupied in England with statistics, 
considered with relation to Insurance societies, thinks, that since the time of 
Br Price, the public health b improFed in cfaydren, and very little in gtovm 
up peraons. He tstimates, that in the course iof the last iwenty^Ave yearsi 
the mean term of the duration of the life of children has been increased a 
^ftieth part. — British Review, Number for November 1825, p. 168. 
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9&. The fecundity would appeac to have ireimm^d the mpe. 
Id the pvnent century^ «8 in the laati the numetical eK.(H:'easioii 
which represents it is always four children for each marringe^ 
But this proportion is undoubtedly not the true oo^ siiice w^ 
are obliged to include among the births that of the illegiti- 
mate children, from the defect of proper distinctions in the ac- 
counts of births, especially in foreign countries. In France, the 
exact proportion of births to marriages is 3.9* 

24. The marriages, as well as Inrths, have diminiidied in 
Europe within these iifly years, and yet the population is aea^i 
to increase. This apparent contradiction is explained by ano- 
ther fact, the very great diminution of the proportion of deaths. 
There was formerly one death in thirty-two indivfduals : there is 
at present (me in 40.8. This diminution of the mortality h^ass 
chiefly upon the earlier stages of life. There fMTe, on the one 
}uiiid, more newly-bom individuals that survive, and on the 
other Hv>re adults that grow old. 

9&- The necessary result of this latter state of things^ i$ the 
prolongatipn of the mM^dle period of life, which appears in iQ.c% 
to extend beyond the limits within wiiieh it was formerly con- 
fined. 

56. The simultaneous diminution of the marriages and deaths 
in Europe at the present day, ccHifirms Mr Malth^8^observatioj^ 
that whenever the deaths are numerous, the m^rri^ges a^e so 
Also \ for then the vacuities must he filled up, and there is.rfiom 
for every body; and that, on the contrary, whenever there are 
few deaths, there are also few marriages. The reason of thi$ 
in fact, is, that from the moment when the augmentation of in- 
dividuals begins to fill all the paths of life, and to obstruct all 
its courses, the means of existence become more and more scarce 
and uncertain. People must ijien be much restrained from 
gratifying the desire of marrying, and having a family, by the 
diBSculty which is foreseen of providing for them. Thus, al- 
though it may appear paradoxical, it is not the less true^ that 
there comes a period when population forms an ob8ta43le to |x>- 
pulation, and industry arrests industry. 

57. From all that has been stated, it would appear that the 
following conclusions may be drawn : 
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28. The laws of mortality, such as they were established fifty 
years ago by the philosophers who were then engaged in their 
investigation, appear since that period to have undergone tlie 
following modifications : 

Mortality oftlie Different Ages. 

Old State. New State. 

From birth to the age of 10, 50 in 100 38.3 in lOO 

50, 74.4 .... 66.0 

60, 82.0 .... 77.0 .~. 

Proportion of deaths, • 1 : 32.2 1 : 40.3 

births, - 1 : 27.7 1 : 30.1 

marriages, 1 ; 110.4 1 : 123.3 

Fecundity, » . . 4.0 4.0 

29. This table, without doubt, contains ei^ors, owing to the 
incorrectness of several of the accounts given. There is a 
means, however, of remedying this defect, wbieh would be, 
that in eacb country where the laws of its population, and the 
numbers which express them, are well known, while they are 
only known through the medium of printing, which too often 
alters them, some person accustomed to calculations of this de^ 
scription, or even learned societies, would publish accounts si- 
milar to those which we have given. From these various ele- 
ments, a general and accurate mean might then be obtained. 

It is with this view that we have published the present note, 
and that we join to it the state of the population of France 
in particular, such as it was at the time of Necker in 1780, and 
such as it is at the present day in 1825, according to the Annaaire 
du Bureau des Longitudes for the year 1826. 

Old State in 10 years. New State in 7 years. 

Population. Population. 

24,800,000 inhabitants. 30,400,000 inhabitants. 

Deaths, - - 8ia490 261.230 

Births, , - - 963.200 957.970 

Marriages, - - 213.770 224.670 
Natural Children, 20.480 (^7) 65.760 (^,> 
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MortaRty at Different Ages. 

. Qld State in 10 years. New State in 7 J^eaxs. 

From Inrth to the age of 10, 50.9 in 100 43.8 in 100 

• •• 50, 74*4 «••• 67*5 

......... 60, 81.0 .... 75.6 

Proportion of deaths, 1 : 90.2 1 : 89.9 

births, 1 : 25.7 1 : 81-7 

marriages, 1 : 111.3 1 : 135-3 

Fecundity, - - 4.4 . 3.9 

Now, if we bring in connexion with these new laws jo£ morta- 
lity, the ^litical changes which have taken place in Europe 
within these forty years, and especially in France, we shall per- 
haps be correct, while at the same time it will afford us plea- 
sure, in thinking that good institutions and well regulated go- 
vernments alone have this happy privilege, that, under their pa- 
tenud influence^ human life is preserved and prolonged, while 
it is consumed, and is qiuckly extinguished, by injustice and 
oppvessioiL 

We had concluded this note, when M. Dureau de la Malle, 
who is at this moment employed in very extensive researches 
regarding the ancient population of Italy, communicated to us 
the following result : 

His numerous readings have satisfied him, that the senate 
first, and aft^wards the Roman emperors, did not neglect in 
thdu: administration, any of the statistical accounts which seve- 
ral modem states collect at the present day, with so much pains 
and accuracy. He has even been enabled, by means of the 
various documents furnished by the digeste and the Roman 
laws, to reproduce the complete tables of the requisitions which 
the censors addressed to the citizens, and it is found that they 
entered into details in this respect, much more extended than 
ours, r^arding the sexes, ages, professions, the different kinds 
of cultivation, the number of slaves, &c. 

But what is more interesting still, M. Dureau has discovered 
in the Pandects the calculations of the probability of life far aU 
ages, and he has thus obtained proof that the mean duration of 
life in Italy was thirty years in the reign of Alexander Severus, 
toward the end of the third century ; and it is known that this 
was also nearly its duration fifty years ago (twenty-eight years.) 



We leave to M. Dareau himself the task of presentiDg this 
fact in his work, surrounded by all the consideraUons which at- 
tach to it, and which inll reduce it to the place which it ought 
to occupy in sdenoe. But the fact itself, which at once con- 
nects what is with what has been, by making to disappear an 
interval of two thousand years, and which refers to so early a 
period the first recognitions of the laws of hunan life, appeared 
to us so curious and so interesting, that we gladly availed our- 
selves of M. Dureau^s permission to attach it to our note, and 
puUiah it 



Observations on some FossU Vegetables of the Coat FbrmaHon, 
and on their relations to living Vegetables. By M. Ad. 
Bbokgniart. 

X HE study of fossil organic bodies is so much the more diffi- 
cult, in proportion to the obscurity in which the structure of the 
living beings which they resemble is still involved. Numerous 
collections of comparative anatomy have become necessary for 
the determination of the isolated bones that are found buried 
iu the strata of the globe. Without such collections, it would 
have been impossible to fix the families to which those animals 
of former times are to be referred, to determine their genera, 
and to limit their spedes, with accuracy. With reference to fos- 
sil botany, we are still entirely deficient in collections of this de- 
scription. A few specimens brought home by travellers, often 
without the precise species being satisfactorily determined, are 
scarcely sufficient to afford an idea of the parts of vegetables 
which cannot be preserved in herbaria. The deficiency of ob- 
jects of comparison is so much the more detrimental to the pro- 
gress of this part of natural history, that, as the fossil vegetables 
of the old formations appear to be almost all referrible to the 
great arborescent moiiocotyledonous vegetables, at present con- 
fined to the warmest parts of the globe, the examination of the 
plants which grow in our own country can throw but little light 
.^pon the structure of the trees which composed those ancient 
forests. If there be added to this the changes which compres- 
sion, and the other phenomena which have accompanied 
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the destruction of these vegetables, have produced upon them, 
an idea will be obtained of the difficulties to be experienced ift 
the attempt to determine detached portions of plants so modi- 
JSed. All these circumstances will serve as so many excuses for 
errors, and numerous observations become necessary for rectify- 
ing them. 

It is thus, that, from errors too gross to be mentioned, all those 
large trees which accompany the coal strata, have in a general 
view been considered as stems of palms. Perhaps even, u^ider 
this name, it has only been intended to indicate their place a^ 
imong the Monocotyledones, a class in which the arborescent ve- 
getables are rare, and belonging almost exclusively to this fami- 
ly of palms. A closer examination has shewn, that these large vew 
getables of the coal formation possess characters which announce 
very different structures, and which have given rise to their 
being divided into several genera ; such are the stems to which 
have been applied the names of Calamites, Sigillarise, Clathraria^, 
Syringodendra, Stigmarie, Sagenarise or Lepidodendra. On 
comparing them with the different vegetables at present exist- 
ing, it has been found that none of them could be referred to 
the family of palms, or to the arborescent vegetables of the neigh*, 
bouring families, such as the Asparagees, Pandanaoese, liliaoese, 
&c. Numerous and important characters, on the contrary, have 
appeared to me to bring the Calamites in relation with the 
Equiseta ; to associate the Sigillaria^ and Clathrarise, which per* 
haps i^ould only form two sections of the same genus of ferns ; 
to refer the Sagenarise or Lef^dodendra of Sternberg to the Ly- 
copodiacese ; and, lastly, to indicate in the Stigmarise a conridelv 
able affinity to the stems of some Aroidese, With regard to tiie 
Syringodendra, thar position in the vegetable kingdom has been 
hitherto the subject of conjectures supported by proofs more or 
less probable, but always refuted. They have thus been succes* 
eively transported from the family of Palms to that of Cactaoese, 
from the latter to that of Euphorbiacese, &c., without its appear* 
ing possible to admit any of these affinities. Not finding any 
thing, therefore^ among the vegetables which exist at the preset^ 
day to which they presented any affinity, I had considered them 
as remains of a genus entirely different from all those with which 
we are acquainted. New observations, however, made in the 
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very places which contun these vegetable remains, allow me 
now to dp away with this error, and will shew how much one is 
j^xposed, in this sort o^ study, to the danger of subdividing unne- 
eess^irily, by considering as distinct species the different portions 
of the same plant. 

The genus of fossil plants to which Count Sternberg has given 
the name of Sy ringodendron, contains stems, the surface of which 
is covered with numerous parallel, and very regular, convex 
ribs. On the middle of the ribs are placed in quincunx order, 
»mple or double lines, or rounded impressions, which are always, 
however, very small, and never have the form of a disk or 
shield, as in the genus Sigillaria. This character alone would 
distinguish these two genera, but it would further appear of 
great importance, inasmuch as it announces a great difference in 
die form of the organs, whose insertion is indicated by these im- 
pressions. In the Sigillariae, the disks have been regarded^ with 
reason, as the marks left upon the bark by the base of thdr pe- 
tioles,, after the fall of the leaves. The form of the base of these 
petioles, and the disposition of the vessels which have traversed it, 
render it almost certain that these plants have belonged to the 
family of ferns. The form of the impressions of the Syringo- 
dendra, indicates, on the contrary, small organs, often in pairs, 
in which the traces of spines, like those of the cactuses, fleshy 
Euphorbiae, &c. have been supposed to be recognised. This 
diaracter has been deemed sufiicient by several naturalists to in- 
duce them to admit the analc^. A perfect similarity of form in 
the Syringodendra and Sigillariae, and their existence in the'same 
atrata of the globe, might have impressed an idea, if not of their 
identity, at least of their mutual resemblauce ; yet these two 
genera have been admitted as distinct by all modern authors. 
Direct observation, however, comes to prove, that they are only 
two parts of one and the same plant ; that the genus Syringo- 
dendron must be erased from the list of plants ; and, in a word, 
that the alleged species of this genus are nothing else than Si- 
giUarise deprived of their outer bark. Several specimens collect- 
ed in the mines of Valenciennes, Mons, and Charleroi, evidently 
prove this identity ; they are either Sigillarise or Syringodendra, 
according as the carbonized bark which envelopes the stony 
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Nucleus of which these stems is aliotiost entirely composed, is still 

preserved, or has fallen off. It is in fact a character peculiar to 
the fossil stems of the coal deposits, to be tranaformed or ratha* 
entirely replaced, by an inorganic substance, deposited in the way 
of sediment, often very coarse, and retaining no traces of the in^ 
ter»al organisation of the stem ; while around this nucleus there 
occurs a layer, more or less thick, of very friable lamellar dtar- 
coal, which has exactly preserved the form of the surface of the 
vegetable. According as this cortical layer has a thickness more 
or less great, and more or less equal, the central nucleus, when 
it is deprived of it, preserves more or less accurately the form 
of the external surface of the vegetable. In the Stigmarise, the 
Sagenariae, the Calamites, and some Sigillariae, this bark forms 
an extremely thin layer, a sort of epidermis, which leaves to the 
stony nucleus the same form which the surface of the vege- 
table itself presented. In the greater number of the Sigillarifie, 
on the contrary, this bark, which h^as a thickness of from t)ne to 
two lines, does not preserve internally the form which it had on 
the outside ; the disk 'produced by the entire base of the petiole 
no longer exists. The vessels alone which traversed it still leave 
a mark internally, and produce those narrow, and often puncti- 
form, impressions which were observed on the Syringodendra. 
This character still furnishes an additional reason for considering 
their genus as allied to the tree ferns. In the small number of 
stems of these plants which we have had an opportunity of obt- 
serving, and particularly in those of the old continent, there is 
observed a perfectly distinct bark, or rather external layer, of an 
organisation very different from the bark of dicotyled<»ious ve- 
getables. This bark appears to detach itself from the substance 
which occupies the centre of the stem, and then forms a sort of 
hollow cylinder, of a very dense substance, the external surface 
of whioh presents, with much accuracy, the form of the bases of 
the petioles, while the inner surface presents only the passage of 
the vessels. . Let us suppose this woody cylinder to be filled up 
with ah earthy substance, and the bairk afterwards converted in. 
to charcoal, stems will be obtained, having a nearly perfect re- 
semblance to the Sigillarise; if, again, the carbonaceous bark be 
removed, the earthy nucleus will represent, with but slight' dif«- 
feiences, the Syringodendra. 
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If all the proofs which we have adduced eUtablidv almoai wiA 
certainty the reaemblaiice of theiie immense stems to the stems 
of the arboresceot ferns, a very lemarkable character distills 
, guishes, if not all the Si^lklriiey at least some of .them, from our 
presently existmg arborescent ferns. All the tree ferns known 
preiaent a perfectly «mple stem, nmilar in its general form to 
that <^ the palms, cycases, &c., but commonly broader towaid 
the base : a character which is not observed in the stems of the 
greater number of arborescent monoootyledones, and which is 
equally observed in the fossils of the genus Sigillaria. All the 
specnmens of these fossils which I had hitherto observed in col- 
lections were perfectly simple, and this character appeared to be 
common to all the species of the genus. In conjunction with 
several others it had served to distinguish this genus from the 
Sagenarise, the s/bem of which is commonly dichotomous. This 
difference would tend to confirm the analogy of the former of 
these genera with the ferns, and of the latter with the Lycopoi- 
dia* I was therefore very much astonished on seeing, in the 
cxiUection oi M. de Derschau, engineer of mines of the Grand 
Duchy of the Lower Rhine, a ston which was indicated by aU 
these characters to belong to the Sigillarise, and whidb was yet 
tince divided into two. Three specimens of the same species futf- 
sented this charact^ mcnre or less completely. Having mysdf 
descended into one of the coal mines of the n^ghbourhood 
of Essen (the mine of Eunzwerk), I was enabled to satisfy 
myself on the spot r^arding this remarkable organization. 
The almost vertical roof of c»ie of the beds of coal, in which the 
gallery had be^i wrought, presented an immense quantity of 
impreasions of vegetables of different spedes. After having 
seen with astomsfament, amoi^ the remains of this andent fo- 
rest, stems of Sagenariee of nearly two feet diameter riidng per* 
pendicukrly from the bottom o£ the gallery, dividing ooce or 
twice, and presently losing themselves in the rocks which cover- 
ed this . gallery, without its being possible to judge whether 
their la:^;th was proportional to their diameter ; after having 
endeavoured in vain to trace several of these stems, which w^» 
iitterwdvea in aU directions, I at length caine upon a stem of 
SigiUAria, the position of whidi enabled me to trace it in idmosi 
its whole extent. This stem lay paralldi to the bottom of the 
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gallery, i^modt at die height of the observer's eye ; towards it6 
hase^ H WAS about a Ifoot in ifiameter, and afipeared broken and 
tKHHhiLtXLte&j tenntttitted ; it was^ like aU the etenw deposited ui 
tiie diieelbii Hf the ^sttata^ IxAnpreeiBed to such a degree as to be 
entirely flat. On f<^owing this stem in the gallerf, I was a». 
tonished to see that it attained, without interruplioii, a length of 
more than forty feet ; its diameter diminii^ed insensibly, so thiitt 
it was not more* than six inches at its ttpper extremity ; but this 
extremity, instead of terminating suddenly, was divided into 
two branches, each of about four indies diameter, which sepa- 
rated from each other, and were prdonged a few inches, when 
they were interrupted by a fracture in the rock. I was not 
able to trace beyond this pcnnt with certainty ; but it is never- 
theless well proved that these stems, after attaining a great height^ 
finish, if not always, at least in some cases, with becomii^ furv. 
Gated, and probably dividing several times by dichotomy. It 
is to this latter division of the stem tltat we must attribute the- 
rare occurrebee of specimens presenting examples Kit it. On th^ 
conD'ary, the great extent of die ample part of the stem of these- 
vegetables, must render the specimens of these portions of stems 
very common in die rubbish extracted from mines. In the Sa- 
genariae, on the contrary, where the stem appears to divide at a 
small distance from the base, and to ramify a great number of 
times, exam^des of these dichotemous divisions are of more fie^ 
quent occurrence. 

Afler having properly established the mode of division or 
the stems which compose the gaius Sigiliaria, there remains for 
us to deternnne, if, notwithstanding this dichotomous frain, the^ 
ought still to rank among the ferns, or if this character be sttf^ 
ficient to separate them from these plants, among which no ex^ 
ample of the kind of structure in question is now observable. 

The mode of di^oon of the stem does not appear to me to^ 
form a character of sufficient importance to induce a separation^ 
of vegetables which have so many other characters comn^n. We 
see these two modes of structure united in the most natural fami-* 
lies of monocotyledonous plants ; and there is nothing in the 
organization of the tree-ferns that appears to militate against, 
the posability of their having united, like these fisimilies, plants 
with simple stems, and others with branched ones. Supposing. 
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that, amcDg the Jni)iiis» the douoi, a pal^ with dichotamouf 
stem, «o couunon in Egjrpt, had beett de^rojed bj some revo- 
lutkm of the globe, all the botanists would ooasider a simple 
stiem aa a general character of th^ plaata of thk lainily, and 
perhaps would hesitate to assign a place in this group to a 
plant, the organizati<Hi of which would appear to separate it 
from all the other spedes known. We are not acquainted with 
any circunustance that would induce us to believe that th6 
family of ferns, the arborescent qpedes of which are still so im- 
perfectly known, does not contain plants with stems thus divid- 
ed. The characters deduced from the form and disposition of 
the bases of the. petioles, and from the disposition of the 
vessels in these petioles, characters which are only observed 
among the ferns, appear to us of much greater importance, and 
dedde in our opinion the place which these vegetables ouj^t to 
occupy. 

All the families of pbanerogamous monocotyledonous plants 
which cc»itain arborescent species, present these two forms of 
stem. It is therefore probable, that when^the equinoctial zone 
shall be better known to us, cycases, zamiae and ferns with 
dichotomous stems, will be discovered, as we already know dra- 
oonse, yuccse, and palms, which present this organization. Per- 
haps, also, these vegetables, so remarkable for their form, their 
magnitude, and we may even say their elegance, have ceased to 
exist at the surface of the earth, and their remains will serve to 
perfect our ideas regarding several families of plants^ of which 
the present vegetation of our globe no longer presents but im- 
perfect fragments, in the same manner as the ancient world 
has already served to fill up several voids of the animal king* 
dom. 

Explanation of PJaie Vh 

Fig. 1. SigiUaria Hippocrepis. Ad. B. 

Sigillih'ia with flattened ribs, eight lines broad ; bark smooth ex- 
ternally, striated internally ; cicatrices semi-elliptical, trancate<^ 
beneath, or in the form of a horse's shoe, marked with three rssf* 
colar fiEucicali above ; internal cicatrices simple, oval^r' 

Found in the oaal mine of Mons. 
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>Fig. 2. StgtUaria reniformis. Ad. B. 

Sigillaria with flattened ribs, about 15 lines broad ; bark thiek, 
smooth externally, striated internally, dcatrioes small, from three 
to foor lines broad, reniform, notched above and marked with 
three vascular fasciculi ; internal cicatrices oral, laq;e, douUe. 

Gathered in the coal-mines of Mons. 
Fig. 3, 4. Sigillaria elongata. Ad. B. 

Sigillaria with convex angular ribs ; bark pretty thick, smooth ex<« 
ternally, striated internally ; cicatrices oblong, truncated at the 
two extremities, marked with three vascular fasciculi above, 
the cicatrices are close together, and the interval between them 
is rugose and transversely striated. 

Vaar. «. minor. Ribs from five to six lines broad ; inner dcatriees 
rounded, (fig. 3). 

Var. 0. nu^or. Ribs from eight to ten lines broad; inner cica- 
trices elongated, linear* (fig* 4). 

Occurs in the coal-mines of Charleroi. 
Fig. 5. SigUlaria mamillaris. Ad. B. 

Sigillaria with ribs alternately narrowed, from four to five lines 
broad, forming lamellae which support narrow cicatrices, trun-* 
cated above, widened and rounded beneath, marked toward 
their upper edge with three vascular fasciculi. Bark very thin, 
striated transversely beneath the cicatrices, smooth inteitially ; 
internal cicatrix rounded. 

Occurs in the coal-mines of Charleroi. 

Obs. The three first species difler essentially fnaa all those figuft4 
by M. Sternberg, Schlothdm, Rhode, Ac*; the last spedes pretty 
much resembles Sternberg's Lepidodendron alveolare ; but it is 
distinguished from it by its cicatrices being wider set, and its 
bark striated in the interval of the cicatrices.— -i^ffiva/e^ des ScU 
ences NatureUes, Jan. 1825, p. 23. 



Fmleseor P. P&BvofsT, upon the Magnetical If^uence of 

the Stm. 

IN uHCttous observations made at different pefiods^ appeal* to 
attest that the southern hemisphere is colder than the nortfaera 
This fact is explained by the theory of radiating caferic, and is 
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not capable of being accounted for by any other. The follow- 
ing is a brief account of the state in which the discus»on on this 
subject stands at present. 

' The southern winter is longer than the northern, and the sum- 
ifker proportionally shorter: But this circumstance introduces 
no difference in the quantities of solar irradiation, which either 
hemisphere experiences in the course of a season of the same 
name. It is demonstrated that, in the elliptical orbit, the differ- 
ence of the distance from the sun exactly compensates the effect 
,of the duration of the corresponding seasons of the two hemi- 
spheres ; the quantity of rays received by the earth is constantly 
the same for the same number of degrees traversed upon the 
ecliptic ; in other terms, the quantity of heat which the earth 
-receives from the sun is proportional to the true anomaly. From 
one equinox to the other, the earth therefore receives the same 
quantity of solar rays. Thus, for a season of the same name, 
summer for example, each of the two hemispheres similarly si- 
tuated with relation to the sun, receives precisely the same se- 
mestral light, measured by 180° of the ecliptic. If, therefore, 
one of the two hemispheres is more heated by solar irradiation 
than the other, this cannot depend upon the quantity of rays 
which it recrives. It only remains to be seen whether it might 
not depend upon the different manner in which the distribution 
c^ this same quantity is operated. But if all this quantity be 
considered as fixed, and* in some measure stored up in the bosom 
of the- earth, it is of no consequence although there should be 
some inequality in the form of its distribution. It may there- 
Tore be said in general, that the unequal temperature of the two 
hemispheres does not depend immediately upon the heat which 
they receive from the sun. 

But it is known that all the rays received in this way do not re- 
main imprisoned in the terrestrial globe. A part of them ema- 
nates by means of radiation, and loses itself in space. If, accord- 
ing to the general theory of radiation, regard be had to the dif- 
ferent distribution of solar heat in the two hemispheres of the 
earth, if, for example, confining ourselves to the summer (the 
influence of which is entirely predominant), we consider the ef- 
fect which the length of the northern summer has upon the ra- 
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diation, we find that the southern hemisphere is more cooled, and 
that there remains to the northern (deduction made of the radia* 
tion) a superiority of heat. This is the result of a train ol rea- 
soning which will be found in the treatise on radiating cabric, 
sect. 285, to which I can only refer here. 

These truths which I have laboured to establish, in two es- 
says published in 1792 and 1809, would have been sufiidently 
confirmed by the experiments of M. de la Roche, and by those 
of MM. Dulong and Petit, could it be admitted that what takes 
place in very high temperatures is applicable to lower degrees. 
But I cannot at present attend to this remark, nor to several 
others which refer to heat, having another object in view. 

What has been demonstrated of the heat which has emanated 
from the sun, easily applies to every other emanation from that 
body. Accordingly, in 1792, I made application of it to a fluid 
which I was disposed to refer to this origin. Proceeding on 
the supposition, now very generally received, of two magnetic 
fluids, I thought that the magnetism of the terrestrial globe 
might come from the abundance in excess of one of them upon 
one of our hemispheres* Then, viewing it as probable that such 
a fluid emanates from the sun, or that in some manner or other 
the solar emanation afiects the magnetism, I proposed to examine 
if the abundance in excess of this fluid upon our hemisphere 
might not be attributed to the same cause which produces an 
excessf of heat in it. I remarked, lastly, that, if these supposi- 
tions were verified, we might hope to detect, between the mag- 
netic variations and the known motions of the earth^s exis, rela- 
tions that it would be useful to observe. 

These reflections have been suggested to me by experiments 
which seem to indicate the emission of one of the magnetic ele- 
ments by the sun, namely, those upon the influence of the violet 
ray first made by Mr Morechini, and afterwards repeated and 
varied by Mrs SoxnernWe.'-^Bibliotlieque Univer&eUey May 
1826. 

t2 



( 292 ) 

On {he Reactum of Stdphaie of Magnesia and Bicarbonate of 

Soda, By M. Planche. 

xT is known that the bicarbonate of soda and the sulphate of 
magnesiai in a state of aqueous solution, exercise no reciprocal 
action in the cold, and that it is only when a certain quantity of 
carbonic acid has been disengaged by heat, or, in other words, 
when the alkaline bicarbonate has passed into the state of sub- 
carbonate, that the sulphuric acid prev£uls over the soda, and 
leaves the magnesia to the carbonic acid. But I have nowhere 
seen it mendoned that the two salts mixed together, in a dry 
state, and in the form of powder, react upon each other. This 
must at least be the case with regard to their immediate and in- 
stantaneous mixture, since in this state they dissolve in water 
without affecting its transparency, and consequently without any 
decomposition taking place, or at least any apparent decomposi- 
tion. Presuming upon this property of the two salts, a phy^^ 
cian prescribed several years ago to M. de Sommariva, a mixture 
of powdered sulphate of magneeoa, and saturated carbonate of 
soda. He gave alternately either this mixture alone, or bicar- 
bonate of soda. Being charged with the preparation of both 
these medicines, for a journey of three months, which M. de 
Sommariva made annually to Italy, I always had tlie precaudon 
of placing the mixture, in a very dry state, and divided into par- 
cels in tin canisters, to preserve it from humidity. I used the 
same precaution with regard to the carbonate of soda. I observ- 
ed that the sulphate of magnesia was free of hydrocblorate. 

During three years M. de S., a man very careful of his health, 
and besides a good observer, never perceived that cold water be* 
came turbid when he dissolved the two salts together in it ; but 
in 1822, having been obliged to prolong his jowmey beyond the 
usual time, he laid up a store for a year. Toward the end of 
the fifth month, M.'de S. remarked that the same water which 
he oidinarily used became slightly milky, and that the change, 
which he rightly attributed, though without being able to ex- 
plam the cause, to the alteration of the powder, went on increas- 
ing as the time advanced. At length, by the seventh month. 
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the predpitate whidi fomied in the water became so oonnder* 
able, that M. de S. deemed it proper to intermit the use of the 
powder, and sent fat some more, promidng to inform me on 
his return from Italy, of what, according to his expression, 
had happened. M. de S. returned at the end of six months, 
and sent me back the powder in question, which I submitted 
to the following experiments. 

Isty This powder put into a quantity of odd water, double 
that which is necessary for dissolving the two salts, rendered it 
milky. 

S. Dissolved in a large quantity of water, it deposited a white 
powder, which, on being washed several times and dried, was 
found to be subcarbonate of magnesia. 

The liquor in which this depodt was formed was limpid after 
being filtered, and was not rendered turbid, ekther cold or hot, 
by the soluble alkaline subcarbonates. All the adds stronger 
than the carbonic disengaged this latter from it. Lastly, when 
suitably evaporated, sulphate and carbonate of soda were obtain- 
ed, part of the latter of which was in the form of subcarbonate. 
To explain here the presence of the carbonate of soda, it requires 
to be known that the quantity of bicarbonate mixed with the 
sulphate of magnesia, was more than sufiicient to decompose 
this latter salt. 

TTbere residtsjrom this observation, that the sufficient^ pro- 
longed contact qfs%iphoJte of magnesia and bicarbonate of soda in 
a dry state, determines a chemical action similar to that which 
the concurrence qfwcuter and heat would produce, cffording a 
new example of the inaccuracy of the old chemical axiom : Cor- 
pora non agunt vlvsl soluta.-— Jburna/ de Pharmacie, March 
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JOL. CELEBRATED school of philosophy among the ancients, main- 
tained that there was only one virtue. With as much, nay even 
more, propriety, it might be maintained, that there is only one 
science, at least one physical science. The various departments 
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<jf this science are so. framed, as, in some measure, to accommo^- 
date the incommensurabiHty of nature to our capacity ; and by 
connecting things that are hom<^neous, they enable us to take 
a survey of natural phenomena ; but, while we are occupied with 
a single department, we become sensible of its dependence on 
others, and are frequently at a loss to assign to ea)ch its peculiar 
province. 

Of all the departments of physical science, geology is the most 
intimately connected with other branches, and stands in need of 
their assistance, or assists them more frequently than any other. 
This mutual relation, which contributes, in no small degree, to 
bestow a peculiar charm on geology, has, at the same time, a 
tendency to render it a difficult study. 

When speaking of Geology, it must be tmderstood to compre- 
hend Oryctognosy as its foundation ; the latter gives us a know- 
ledge of the characters, the former of their combinatioti. Who-' 
ever is in danger of mistaking one character for another, will 
never leam to read accurately ; and be who continually devotes 
his attention to nothing but the characters, may, indeed, owing 
to the difficulty of recognising them, be very profitably engaged, 
but he will be frustrated as to the ultimate and most essential 
object of their study. 

The terrestrial globe, whose structure, so far as it is exposed 
to our view, is the proper object of geognostic investigation, is 
the extensive workshop wherein the powers of nature, with which 
natural philosophy and chemistry are engaged, have operated, 
and are, still operating. It is not therefore matter of surprise, 
though these two sciences have both a kindred affinity for geo- 
logy, to which the latter is indeed so closely related, that geo- 
logy may be considered as practical chemistry. In addition to 
this, geology has, with other departments of sdence, many points 
of contact, frpm which it may be allowable to select a single ex- 
ample. 

Geometry, guided by simple principles, formed regular bo- 
dies from limited plane surfaces, and determined their peculiar 
properties, without foreseeing that models of them would be 
found in nature herself; but since observation has brought us 
acquainted with the regular figures of mineral bodies, they ex- 
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hibit in relation to this science one of the most impcH'tant appli- 
cations, as well as one of the most unaning standaids, by whidi 
they are distinguished. 

When the geometer, by his measurements, proves that the fi- 
gure of our earth may, like that of other planets, be determined 
by its revolutions, and hence draws conclusions regarding its ori- 
^nal state of fluidity, we find, that the phenomena of geolc^y 
4ead. to the same result. When he waghs its mass in a balance, 
whose arm is the semidiameter of the.sunVorIut,,we are unable 
to confirm his statement by immediate observation; but we ob- 
tain, in this way, a ba^s on which we can, in some measure^ rest 
our conclusions regarding the internal structure of the earth. 

If we contemplate its surface, with all its inequalities, it is geo- 
logy alone that can give us a distinct representation of them. . All 
local descriptions, not springing frx>m this source, either leave be- 
hind them indistinct and erroneous conceptions, or are entire- 
ly fanciful. This sur&ce being the habitation of our species, 
its figure and its changes must, therefore, be closely connected 
with the history of the human race ; and though the most im- 
portant of those changes may be far anterior to their origin, and 
to the period of history, we may yet, in more than one geogiios- 
tic fact, find suggestions and disclosures, which cannot be unac- 
ceptable to the historical investigator. These facts concur with 
historical testimony, in representing the elevated platforms of 
Asia as the cradle of the human race, and in explainiqg their dif- 
fusion from that centre ; and the traditions of deluges, found 
among all the nations of antiquity, are corroborated by the still 
existing traces of those violent events. 

The monuments concealed in the bosom of the earth, and, ex- 
tending to the whole organic creation, are still more instructive* 
Between the dead and the living there yawns a chasm, indeed, 
which we can never overleap ; but if any thing can lift the veil 
that hangs over the origin and progress of the organic world, ft 
must be those remains of it, for tbie knowledge of which we are 
indebted to geology. So far as we have examined the crust o^ 
the earth, ive have discovered in its structure and materials no 
transition from simple to compound. The order of time has 
established np relation, according to which the strata of simple 
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toekn of the earli«6t formations are the aknidest, while the 
newer are more and more compound; on the contrary, the 
oldest appear to be the most compound. In comjdete cppom- 
tion to thifly the organic world, in each of its two principal divi- 
sions, exhibits a series of formations from simple to compound ; 
the omidest being the oldest Thus we observe animal life 
eommendng ininfusory animals, without any discemiUe organs. 
Simple digestive organs are first visible in the polypi ; in the 
ediinodermata the organ of respira^n first iq^iears ; la insects 
a system of nerves and muscles; in crustaeeous animals ciivubu 
tion ; and in the last two, simple oigans of s^ise make thm 
appearance. At the same time, generation preserves the pe- 
cuUar character of organic beings; and after having accom- 
plished its purpose^ by mere division and dissolution, the particu- 
lar generative organs develop themselves in distinct sexes. With 
the avertebral animals are conjmned the series of the vertebral, 
in which every system appears more perfect, and more close- 
ly connected. New organs of sense are unfolded, and the 
brain becomes the centre of feeling, perception and life, till 
in man it attains the highest state of perfection, and endows him 
with consciousness and rationality. Liong ago, celebrated natu- 
ralists, relying upon these observations, attempted, with mote or 
less success, to arrange the species of animals^ sometimes accord- 
ing to a scale of gradation, and sometimes according to a reticu- 
lated farm, without giving any distinct account of the mesming 
of such an arrangement. Should it, like the piling up of a col- 
lection of books, merely serve for a more convenient survey of 
innumerable creatures, without any reference to their (»ngiii ? Or, 
do they intend, by means of such an arrangement, to express^ the 
design that hovered in the mind of Omnipotence, brfore he cal- 
led these creatures into being ? Or, have they originated in the 
way in which they appear in the scale of gradation, as if the 
hand of the Creator, like that of a human artist, perhaps, must 
first be exercised on simple formations, before it was capable of 
producing such as were compound P 

Upcm these questions, whose answer might contain no less 
than a key to the profoundest secrets of nature, Mr Lamarck, 
one of the most sagacious naturalists o! our day, has expressed 
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himsdf in the most unambiguous manner. He admits, on the 
one hand, the existence oi the simplest infusory animals ; on 
the other^ the existence of the simplest worms, by means of 
spontaneous generation, that is, bj an aggreg a t i on process of 
animal elements ; and maintains, that all other animals, by the 
operation of external circumstances, are evolved from these in 
a double series, and in a gradual manner. On that account, 
the scale of gradation, according to which he arranges the ani- 
mal kingdom, is, at the same time, the history of their cndgin ; 
and the discovery of this truly natural method, the most im- 
portant problan of the natiual philosopher. Although it should 
oiot be forgotten, that this meritorious philosc^er, more in con- 
formity with his own hypothesis than is permitted in the pro- 
vince of physieal science, has resigned himself to the inftuencse 
of imagination, and attempted explanations, which, from the 
present state of our knowledge, we are incapable €i giving, we 
nevertheless fed ourselves drawn towards it, and these notions 
of the progressive formation of the organic world, must be 
found more worthy of its first Great Author than the limited 
conceptions that we commonly entertain. 

Gecrfogy can alone inform us, how far this successive course 
of development may have beei followed by nature* Wh«i all 
the races of animals, whose remains are contained in the crust 
ci the earth, have been better ascertained than at present, and 
thdr situati<ms better known, when we have discov^ied at what 
period of the earth^s formation any species oS animals makes its 
appearance foir the first time, we shall then Be stAe to draw con- 
clusions, more or less accurate, conc^ning the order of succes- 
sion. The doctrine of petrifactions, even in its present imper- 
fect eonditifxi, furnishes us with accounts that seem in favour erf 
Mr Lamarck^s hypothesis. We, in fact, meet with the more 
perfect classes of animals, only in the more recent beds of rocks, 
and the most perfect, those elosdy allied to our own species,, only 
in the most recent ; beneath them occur granivorous, before car- 
nivorous, animals ; and human remains, are found only in aHu-r 
vial sc^, in calcareous tuiF, and in limestone conglomerates. 

Geology does not inform us merely of the origin of animal 
species, but also of their destruction. Out of the vast number 
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of animal remiuns, but few bel^ig to species now living, and 
these only, in the most recent rock-fonnations ; by far the great- 
er number of their primitive structures are lost, and the older 
the beds of rock in which they make their appearance, so much 
the more do they deviate in their formation from the species now 
in existence. May thb destruction, as is commonly received, 
have been thcgresult <^ violent aoddents, and destructive revo« 
lutions of the earth ; or does it not rather indicate a great law of 
nature, which cannot be discovered by reason of its remote an- 
tiquity ? Within the narrow circle of vision in which the organic 
world manifests ilself to our observation, we observe individuals 
only going to destruction, and in exposition to that, great pre- 
' parations makii^ for the preservation of the spedes. But if all 
living perish, may no point of duration have been fixed for the 
species ; or do we not rather, in these signs of a former world, 
discover a proof, that, from a change in the media in which or- 
ganic creatures lived, and from powerful causes operating upon 
them, their power of propagation may be weakened, and at 
leiigth become pa:fectly extinct ? Is the continual decrease, then, 
which we observe among some species, a consequence of the va- 
rious modes of destruction they experience from the hand of 
man, or may it not rather be produced by natural circumstan- 
ces, and be a sign of the approaching old age of the species? 

The distinction of spedes is undoubtedly one of the founda- 
tions of natural history, and her character is the propagation of 
similar forms. But are these forms as immutable as some dis- 
tinguished naturalists maintain ; ch* do not our domestic animals 
and our cultivated or artificial plants prove the contrary ? If 
these, by change of situation, of climate, of nourishment, and 
by every other circumstance that operates upon them, can change 
their relations, it is probable that many fossil spedes to which 
no originals can be found, may not be extinct, but have gra- 
dually passed into others. As there are periodical movements 
of the heavenly bodies, that is, movements that are viable only 
after hundreds of years, so these are undoubtedly periodical 
changes in the organic world. If these have required intervals 
of time that are antecedent to all historical traditions, and to the 
duration even of the human race, the monuments concealed in 
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the bosom of the earth gbui alone reveal them. We mdeed bb» 
serve that the Ibis, whidi was worshipped in anciait Egypt, and 
preserved as a mummy, is still the same in modem Egypt ; but 
what are the few thousand years to which the mummy refers^ 
in comparison with the age of the world, as its history is related 
by geology. 

Geology likewise supplies us with instructive disdosures re- 
garding the distribution of organic bangs. If we, in all the 
regions and climates of the world, meet'with a striking unifor- 
mity in the structure of the earth, we also, on the contrary, ob» 
serve plants and animals of a most varied character scattered 
over its surface. As there are among the dicotyledons, that is, 
among the more perfect plants, no species, which are at the 
same time indigenous to the hot climates of the dd and new 
world, so both halves of the globe in the same zone possess mam* 
miferous animals, birds, reptiles, and msects peculiar to eadh 
Species common to both are. found only among the inferiot" gra- 
dations of organization, and spedes of a higher order are found 
only in those hi^h northern latitudes, where the continents were 
undoubtedly at one time conjoined. From the combined re- 
sults of organic geography, and the doctrine c>f petrifactions, it 
will at once follow, whether the ancient population of the ter- 
restrial globe was distributed according to the same laws as at 
present. Even now, many of the petrifactions of cold climates, 
whose spedes and families are produced only in hot countries, 
indicate a great change in the temperature of thdr former si- 
tuations, and phenomena, like that of the rhinoceros found on 
the shore of the Wilhui, and of the mammoth at the mouth of 
the Lena, are likewise indications of sudden changes in those 
places. Along with the distribution of species, we also acquire 
a knowledge of the distribution of individuals, and of their 
modes of life, from their fossil remains, because these remains^ 
like living creatures, appear to us sometimes single, and dis- 
persed at other times in numerous bodies, and dosely crowded 
together. 

The doctrine of petrifactions contains also the history of the or^ 
ganic world, as natural history contains its description. Like the 
coins, inscriptions, and works of art, which make us acquainted 
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with the varied destiny of onr own spoam, these monuments have 
beai buried in the earth, and» by tluit means, have been secured 
agunf t destruction. The Siberian and Chinese popular tradi- 
dons of the mammoth living in the interior of the earth, are at 
least figuratively correct ; and, in conjunction with the ranains of 
a former world, bear evidence of an earlier state of things. 
The remains of all plants and classes of animals, whose struc- 
ture permitted it, have been preserved in great abundance ; 
and, although the distinction of spedes not unfrequently con- 
fiponts us with unsurmountable obstacles, a knowledge of than 
must lead to miportant results ; at least, if we admit that the 
various forms have been evolved from a primitive modd, and 
that the species have ariwn front an ori^nal generic form. But 
to perform what may he expected from it, the doctrine of petri* 
foctions diould keep pace with the improvement of botanical 
and zoological methods, and renounce names and distinctions 
which have no longer any meaning. 

Independent also of thb connection between the inorganic 
and the organic world, between geology, botany, and zoology, 
it is surely no unprofitable ooeopi^n for a rational being, to in^ 
quire what this earth upon whidi we live consists of, how it is 
constructed, what changes it may have suffered, and what it 
may still be destined to undeigo. Whoever is still unsatisfied, 
whoever estimates the value of science, not by intellectual de- 
sires but by practical advantage, ought to recxdlect that there 
are few of the arts of life to whidi geology is not more or less 
applicable. It is one of the foundations of agriculture, which 
cannot flouriish without a knowledge of the soil : it instructs us 
in the course and operation of water, whether we wish to pre- 
vent it from doing injury, or tb turn it to advantage ; it enables 
us to search out materials for our habitations and furniture, and 
the art of working mines, with whi^ g^^ogy originated, and 
which in return yields its most valuable productions. We hence 
conceive that the study of geology brings us in continual con- 
tact with the most exalted scenes of nature, with all that can 
captivate our imagination, and fill our souls with vast concep- 
tions, and thus ex}4«ns the interest that is daily more and more 
excited by it, and which warrants the most sanguine expecta^ 
tions of its future progress. 
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Greology has shared the fate of all experioieiltal sciences. 
Its first steps, for the most part directed by nece$sity, ocuisiited 
of loose and superficial obsenrations on those phenomena more 
immediately presented to our attrition. But, as it is a peculiar 
prerogative of our nature to entertain a desire of tracing back 
causes, and explaining operations, theories of the earth were 
early indulged in ; and these, although often absurd, wtf e not 
without their use. Afterwards it was considered presumptuous, 
from those fragments of the earth^s crust which we had looked 
up(m rather than examined^ to draw condusimis as to the forma- 
tion of the earth, and to relate its history, as if we had been co- 
eval with the events ; and that true geology must be a oollec^ 
tion, arrangement, and comparison of facts, and its theories on- 
ly general observations. This view being generally admitted, 
geology may be said to have passed from the condition of child^ 
hood, and assumed its station among the sciences. 

These theories are essentially dUfierent frcHU those of other 
branches of physical science. When the natural philoaopher 
makes mention of two electric fluids, or of a luminous matter, 
he is perfectly well aware that the causes of electrical or lumi- 
nous phenomena might be different from what he imagines ; yet 
these modes of expression are moat convenient for produong imity 
and connection among the facts that have come under his observa- 
tion. Greological theories are, on the contrary, of a purely histori- 
cal character. Whether granite be a production of fire or water, 
is a matter of indifference in the explanation of its origin, if we 
are incapable of producing it either in the one way or the other ; 
but whoever tells us that the present crust of the earth was 
once in a state of fu^on, and that, upon cooling, it became a so- 
lid mass, exhibits an event which, like the heroic exploit of 
a Curtius or a Cloelia, should be received oi^y upon the moat 
indisputable testimony. Geolo^cal theories are, therefore^ more 
exclusive than physical ; hence a reason why geologists have al- 
ways been more at variance than natural philosophers. 

It is therefore the duty of the geologist to proceed cautious^ 
ly with his conclusions. In return for that he is sufficiently 'm-- 
demnified by the nature of his study, which bears in the most 
distinguished manner the peculiar character of all physical 
science. 
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Geology obtains its materials from mineralo^cal geogfapby, 
whose'genend results it selects and oomtdnes, in the same mmmer 
as state poliqr does with the lesults of civil geq^phy. The 
advancement of the one, therefore, depends on Uie progress of the 
other ; and although it may be advantageous to science, from 
time to time, to exhibit a correct view of its progresdve advance- 
ment, as it is profitable for the traveUer to stop sometimes and take 
a retrospective view of the country he has passed, geology has 
neverthdess to expect improvement principally from a patioit 
and laborious investigation of single districts. There are but 
few who, by a glance, can determine general reli^ioiiaand throw 
light upon sdence, aa there are but few travellers who are qua- 
Med to g^ve any instructive information concerning the social 
condition of a country : On the contrary, any one provided with 
the necessary knowledge, may, by an accurate and detailed exa- 
mination of a district, contribute, if not general views, facts that 
serve as a foundation for the great geolo^cal edifice. And, any 
one who reflects how much time and perseverance are necessary 
for examining the geqgnostic character of even a limited district, 
especially if its interior is not laid open by mines and natural 
sections, will agree with us, that this investigation, like that of 
the character and customs of a people, must chiefly be the work 
of an inhabitant. 



On Female Pheasants assuming the Male Plumage. By M. 

IsiDOBE GeOFFROT St HlLAIRE. 

JL HEASANTs somctimes occur in the woods, as well as in a state 
of domestication, which, from the dulness of their colours, while 
at the same time they possess the male plumage, were long con- 
sidered as males in a diseased state, or with their feathers soiled 
and tarnished ; but it has been ascertained that they are hen 
birds with the plumage of males ; and, in fact, Vicq d^Azyr 
and Mauduit, from the inspection of the sexual organs in such 
birds, have placed this curious fact beyond the reach of doubt. 
Mauduit, in his account of it, in the Encylopedie Methodique^ 
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has confined himself to the change of plumage solely, adding only 
the fact that the ovarium was extremely small in aU such birds as 
had been dissected by himself or Vicq d'^Azyr ; and since his 
time no person has paid attention to the interesting physioio^cal 
phenomenon in question, which has only been barely mentioned 
in a very few works on ornithology. Having lately had an op- 
portunity of observing the change of plumage in female phea- 
sants to a greater extent than has hitherto been done, I consider 
my observations not without interest, as they will enable me to 
shew, that the transition in question, which Mauduit only saw 
produced in a partial manner, may be effected in the most com- 
plete. 

My observations were made upon females of tiie Silver Phea- 
sant (PJiasianus nycthemerusj^ the Collared Pheasant (Ph, ior^ 
guatus), and the Common Pheasant (Ph. colchicus). 

Change of plumage in the Common Pheasant.^^A female 
pheasant that had been reared in the phaisanderie of the mu-. 
seum, ceased to lay at the age of five years, and the change of 
plumage began to become apparent about the same period. It 
manifested itself first upon the belly, which assvuned a more yel- 
low tint, and upon the neck, which became brighter in its co- 
lours ; and soon after the whole body participated in the change. 
The following year the feathers acquired still more of the lustre 
and brilliancy of those of the male ; and in that state it might 
with propriety be said, that the bird in question was like a male 
ztfUh dull and tarnished plumage. In the third year after the 
commencement of the change, it became almost impossible to dis- 
tinguish it from a male, the resemblance was so great, although 
still not ahogetiier complete. 

Such was the state of the plumage of this female at the age 
of eight years ; it ate well, and enjoyed good health, and there 
w^ every reason to hope that next season would see it clothed 
in the perfect plumage of the male, but an unexpected accident 
deprived it of life. 

It had always lived, like the other hen pheasants, with th& 
males, but ever after its plumage began to change, it became an. 
object of indifference to them; it, neither sought nor avoided, 
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tbem itaeify and thus became like one of themselTes both in ap. 
pearanoe and manners. 

At the time of its death it so resanbled a male, that people 
acciistomed to see, and even to take charge of pheasants, were 
deceived by its colours, and believed it to be a male. Never- 
theless the plumage, as has been said, was not complete. 

Change of Plumage in the Stiver PheaeanL — ^A female of 
this species j¥as bnnight up in company with a male, at the 
country seat of an old friend of my family, M . Montand, a no- 
tary at Paris ; but in its old age it was given to the museum. 
It wJas eight or ten years old before it began to change its plu- 
mage. Another remarkable circumstance is, that it had ceased 
to lay, three or four years bef(»re the change began to become ap- 
parent. In the other pheasant, on the contrary, the age was 
only five years when the change commenced, and it continued to 
lay up to this period. The transiti<m to the male colours was 
first announced by the appearance of white feathers among the 
regular brownish ones. The following year the change was still 
more decidedly marked ; but it was not until the tlrirdyear that 
it could truly be said to have taken jdace. The fourth year 
the resemUance became complete ; the tail and the crest being 
even elongated as mncfa as they are seen to be in the males, and 
at the same time appearing with more vivid colours. This is a 
circumstance that ought to be tak^i notice of, as we see not on- 
ly the colour of the feathers changii^, but also their natural 
prop(M*tions. The fifth year the resemblance was complete, and 
the Inrd represented a male adorned with the most briBiaitt li- 

vary. 

The male was still living at the period when the diange be* 
gan to make its appearance, and had not become incbftrent to 
the female, no doubt because she was his only companion ; but 
she, on the eontraiy, shunned him, appearii^ sometimes troufaM 
at his presence. However, the male happening to die, she ap- 
peared to become dull in her solitariness, for which reason she 
was immediately given to the Museum, where ^ was kept for 
some time. But the infirmhies of age announced tlie appioiich 
of death, and from a desire to preserve the plumage in all its 
beauty, it was determined to kill her, before it should fade. At 
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the time of her death, she was thirteen or fourteen years dd, 
and it was then four years and six months since the change had 
commenced. The plumage was exactly similar to that of the 
male bird in its best, state, as may still be seen in the specimen, 
which is deposited in the Museum. 

The sexual organs were also preserved : On dissecting them 
there were found, beside the ovarium, which still remained, two ' 
small bodies which appeared to be vestiges of the last eggs that 
had escaped from the ovarian sac. The aduterum (or horns of 
the uterus) was very distinct, and of an ovoidal form. The pre- 
sence of the ovarium is an important fact, from the observations 
on this subject made by Vicq-d^Azyr and Manduit. 

The feathers shed during the years that preceded the last 
moult, have also been preserved through the care of the first 
possessors of the bird ; and it is to this circumstance, as well as 
the accounts with which they have obligingly furnished me, that 
I owe the knowledge of a great part of the details which I have 
given. 

Change tf Plumage Ifi the Collared PA^a«an^.*^The female 
of the collared pheasant of which we have here to speak, was 
brought up, like the preceding, near Paris, by a private person, 
and it was, like it, also given.to the museum in its old age. The 
accounts furnished by the giver make it appear that it had kdd 
sefveral times while in his possession. However, as the change 
of the plumage was at the time oi its delivery much advanced, 
and a& it then presented more of the external appearance of 
a male than of a female, it was thought expedient, when its 
death took place some time after, to determine its true sex by 
the dissection of the genital org^is. 

The colours were in fact very like those of a male, as may still 
be seen in the galleries of the Museum, where its spoil is depo- ' 
sited. However, the upper coverts of Uie tail an^ wings were 
red, like the rest of the body, the coUar less marked, and the 
belly much blacker than the male, so that it was still far from 
havfaig that complete and perfect resemblance of which we gave 
an example in the fAset pheasant. Nor would we have sppken 
here of this female, which besides we did not see alive, and whose^ 
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development we cannot therefore follow, bad it not present^ a . 
great degree of interest under another pomt of view. The spvir^ 
a part peculiar to the male, was present in it, and waseven near- 
ly a& large as it usually is in ordinary males. 

We therefore see that the spur itself is not so much the ex- , 
elusive property of the males in pheasants^ that it may not 
equally exist in certain females, and thus, a hen-pheasant may 
not only become invested with the precise plumage of the male, 
in a certain period of time, but it may even assume all its other 
external characters, the narrowness of the red membrane sur- 
rounding the eye remaining the only indication of its true sex. 

General jR^morArs.^— It is not a very uncommon thing to see- 
the spur anomalously developed in females of species, the males 
of which are furmshed with that organ, and particularly in the 
common domestic fowl ; but in this case, besides being commonly 
of smaller size than in the male, it almost constantly hears the 
characterof an anomalous, and, as it were, diseased organ. Thus, . 
the two spurs in hens are commonly very unequal in »ze ; and 
it even sometimes happens, that, while one leg has a spur, the 
other has none. Hence it happens, that the sole inspection of 
the spur in a female resembling the male in possessing that 
organ, may of itself lead to a knowledge of its true sex, with- , 
out having reference to any other character. 

The pheasant being reduced to a state of domesticity, like the . 
common fowl, and approaching it closely in its organization, it . 
were easy to foresee that it would turn out the same in this re- 
spect; and of the accuracy of this analc^ical conjecture, we v. 
have seen a proof in the coUaied pheasant. Its spurs differ in 
form from those of the male ; the left is much larger than the . 
other, but it is slender, and, as it were, embossed over its whole , 
surface* 

Be this as it may, the pos»bility of a complete chat^e taking . 
place in the plumage of one species, an important fa|ct not 
hitherto observed by any ornithologist, being perfectly ejstftbjj^h-. 
ed, ought we to conclude that it is equally possible in other; spe-r ' 
cies, whether oi the genus phasianus, or of any other ?, In my 
opinion, it would be using a very unnecessary reserve, not to ,. 
admit this possibility with regard to the spegies o| the sanie,, 
genus, in which the change in question has been seen ,to be pr9-. 
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duced entirely, or even only partially, such as the common phea- 
sant, the cdlared pheasant, and the golden pheasant. Taking 
analogy for our guide, we might even be tempted to give a much 
greater degree of generality to these conclusions ; and there are 
in reality several facts that seem to favour such an opinion. 
Thus, several travellers have made recitals which can only be 
properly explained, upon the supposition that they have spoken 
of females with male plumage. M. Dufresne, who has charge 
ctf the zoological laboratory of the museum, assures me, that the 
females of the cotinga become similar to their males as they' 
grow old. M. Florent Prevost has seen the change of plumage 
begin in several female chaffinches ; and the same observation 
has also been made with r^ard to the female of the rouge- 
queue, and of that of our starling. Lastly ^ I might remark, 
that similar facts are observed even in animals of very difl^rent 
(»*ganization, and in the human species itself. Thus, in many 
women, after the cessation of the menses, the chin and upper 
lips become furnished with a true beard, a phenomenon, the re* 
lation of which, with the development of the plumage of our hen 
pheasant, cannot be denied. 

It would, however, be wrong, notwithstanding these remark- 
able analogies, to make a general fact of this phenomenon ; for 
there are species of birds in which it would appear never to be 
observed. Thus, although a great number of peacocks are kept 
in the menagerie of the museum> where they are alwftys allowed 
to die a natural death, and where many females must (Conse- 
quently have died of old age, no such change has ever been ob^ 
served, as that which I have related \jS have taken place, more 
of less^ completely in thi'ee individuals of different species of 
pheasant, dnd which has been also seen in many others. It is to 
be observed that the peacock, allthough thus differing from the ' 
{iheasant in this respect, is not only of the same order witK it, 
but also of a genus very closely allied, which renders the cas^ 
more striking. 

We remark further, that the young male pheasant^ and the 
female pheasant, when she begins to grow old, are both in sl' 
similar condition with respect to the point in question. Both 
have the same plumage; both will at length complete the' 
change; and it were natural to think that it will be brought' 
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about in the same manner, ivith the sole difference of a greateif 
celerity in the one case than in the other, so thai the young male 
mdll make the same progress in a certain number of months, that 
the female requires a certain number of years to accomplish^ 
This, however, is not the case ; and it will be sufficient to com- 
pare the descriptions of young males given by ornithologists, 
with the details which I have presented with regard to old 
females, to perceive that in either case the change is brought 
about in a different manner; and, in fact, it can never be 
said of an old female pheasant in which the change has com- 
menced, that it has the plumage of a young male pheasant of 
any particular age. Be this as it may, the observations of Man- 
dius haa already demonstrated, that female pheasants, when 
they grow old, resemble males, — ^tbat the change of the plumage 
is produced in a gradual manner, advancing ixiore and more as 
the animal grows older,— and that the ovary diminishes in size, . 
and even disappears, in several of these females with male flu- 
mage. It might be presumed, that those in which the ovary < 

had disappeared, were those in which the change is most com- "^ 

plete ; but this is not the case, since that organ is not found in 
females which resembled males but incompletely, while I found 
it existing in one in which the resemblance was perfect. 

To these results, the observations which I have related, add 
the following facts : that the change of plumage commences 
much sooner in some females than in others ; that it may only 
shew itself several years after the bird has ceased to lay, al- 
though it must depend, more or less directly^ upon this pheno- 
menon, with which it may also coincide as to time ; that it is 
commonly in the fourth year that the change is complete ; that 
then the female has not only the cdours, but also the briUiancy, 
of the mal<e, which it resembles even in the (nnamental appen- 
dages of its plumage ; that it may even acquire iqpurs like the 
male ; that the tran^tion from the dull colours to the glowing * 
tints of the adult male, is effected in a very different manner in 
the young male, and in the adult female, although ultimately 
the result is the same ; lasth/^ that the change of plumage of 
old females is not absolutely a general fact, and that it is not 
even certain, because it has been observed in one genus of a,, 
family ; that it occurs in the other genera of the same family^ 
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nlthougb, on the other hand, several groups separated, at great 
distances from each other, appear to present examples of this re- 
inarkable phenomenon. 
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The interesting fiict of female birds assuming the plumage of the male, 
was, in modem times, first attended to by the celebrated J. Hunter, who, in 
B memoir on this sulject in the Philosophical Transactions of London, de- 
scribes a hen pheasant and pea-hen whidi had in old age assumed the male 
plumage. 3£r G. St HUaire in the preceding memoir says, that of the many 
pea^hens in the menagerie in Paris, no instance occurred of the pea4iai as- 
suming the male plumage,— a iact whidi shews such a change is rarely met 
with in the peacock. In the Museum of this Univerrtty there is a fine spe- 
cimen of the peaJten with the male plumage; {nresented to the Museum' by 
the Duchess of Bucdeuch. In the note accompanying the gift it is said the 
change was efiected during the course of a few years. The following descrip- 
tion will convey an idea of the degree of change experienced in this indiyi- 
dual ; — The head and neck have assumed tiie same green and blue tints which 
characterise the male, the breast and beUy also have the same deep colour. 
As in the male, the primaries are pale brown, and a patch upon the wing 
Bright green. The dorsal fieathers, however, are still more or less mottled 
with grey; and the green which they have partiaUy assumed Ib lighter than 
in the male,.and not blended with the coppery hue which in his plum^;e ex- 
tends fi:om the middle of the back to the rump. The rump feathers are 
elDngated, sonie of them the length of ,18 inches, but the train formed by 
them is scanty, and the ocellar spots are neither so large nor so varied as in 
the male. The ordinary tubercles on the tarsi of the female have been deve- 
loped into thick r^^ular conical spurs, about half the length of those of the 
male. Insert, the change is so much advanced, that after another moult it 
would probably have been complete. 

In the Museum of the University there is a specimen of the female phea^ 
sunt with the male plumage, presented some years ago by Br Hope. The 
only differences which the plumage of this individual exhibits, when con- 
trasted with the male bird, are the following : Ist, The tail feathers are 
shorter than those of an adult male, although considerably longer than those 
of an ordinary female ; '2(/, The lustre of the colours in general is not quite 
so vivid as in the male, especially on the back of the wings. There is no ap- 
pearance of spurs. 

Sometimes the same sort of apparent change of Eet is observed among dom 
mesHe pouUry. Mr Neill at CanonmiUs had a black hen, of what is called 
the French breed, which, in her twelfth year, ceased to lay eggs, and gradu- 
ally assumed somewhat the appearance, and to a considerable d^ree the man- 
ners, of the cock. The principal change of plumage consisted in the tuft on 
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the head becoming thinner, and shewing some upii^^t stray feathers, and in 
a single elongated feather projecting from the taiL The spurs were larger 
than usual in hens, but these had probably been increasing for some years. 
The change of manner of the bird was quite remarkable : she strutted about 
in an overbearing way, with a firm pace, and raised taiL She formed a party 
among the fowls, which she led separate from the cock ; and she roosted apart 
from him. She became very voracious ; and when fi>od was set down, (losing 
all resemblance, in this instance, to the generous male), she beat off the other 
hens t when, in these cases, she came in contact with the cock, she stared at 
him, but without making any attack. She soon became very fiit, tod died 
witMn a few moatiis, seemingly of over fiitness. Her cry was altered, but 
\usA Utile resemlkhmoe to the crowing of tlie co<± ; less, indeed, than is some- 
times iiotioed in young hens: 

In a valuable paper, by'Ih- Butter of Plymouth, in the third volume of 
the Memoirs of the Wernerian Society, there are many interesting &cts on 
this subject, aiid from which we extract the folloi^g table s 



Tdtih lifm^h. IMk 4u hancj in tkhamced ^e^ oMumed ihe plunuiffe o/ihe mak, with 
^ names qf those authors who have noticed thefaet. 



OrDw 4U— GALLiNiE— ^i>ooies^ Birds. 

Gen. 1. Pavo, Pea-hen, - - - . - • • Hunter^ 

2. Mdeagris, Turkey, ..... Beohsieiitu 

3. Phasianus colchicus. Pheasant, common, ... Hunter* 

■ pictus, golden, • - Bhanenbath. 

— — - gaDus;, Fowl, domestic, Aristotle^ 7\u!ker^ Butter, 

4. Tetrao Perdix, Partridge, . • . . . MmUaffu* 
& Columba, Pigeon^ * - - . - - - Tiedmymn^ 
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Ord. 5.— Grallje. — Waders, 

2d Family, Prepirostres^ Gen. 1. Otis, Bustard, 

.3d I ■■■ Cultrirostres, 3d Tribe, Gen. 4. Platalea, Pelican 



of America, 



Ttedematm, 
Catesbg^ 



Obd. et.'-VKLUXFKDA.^Wel'fiieiedm 

4th Family, LamelMrostres, soft skin on the beak. 
Gen. 1. Anas, Duck, (Common and Wild), • 



Tiedemamt^ 
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various Amylaceous Substances of Commerce. S. Ekgei^ 
HART on the Colouring Principle of the Blood. 8. On Arsenic, 
its OaideSy and Suiphurets; by M. Guiboubt. 4. Pre^ 
paraxon of Chloride of Lime. 5. On the Detection of Ar- 
senic. 6, On Cqfbine. 7. Analysis of the Root of the Bryonia 
alba. 8. General Treussart on the Preparation of Hydrau^ 
lie Cements. % On a New Method of Purifying Crystals ; 
by M. RoBiKET. 10. Repetition of the Comparison of the 
Rate of the Mercurial and Spirit Thermometer. 



1. Caveniou, on the Chemical Properties of Starchy and ihe 
various Amylaceous Substances found in Commerce. 

xN order to determine the rdative nature of the difierent kinds 
of amylaceous substances, such as Salep^ Sago, Tapioca, and 
AfFow-root, M. Caventou found it necessary to revise the chemi- 
cal examination of pure fecula or starch ; and the result is, that, 
besides adding «ome interesting facts on the chemical properties 
of that principle, he has been able to account satisfactorily for the 
difiEerenoes which it exhiUts in its various natural states. 

Chemists, he says, have too generally considered the action oi 
"warin-water on starch as one of simple solution or gelatinization, 
although they are perfectly aware that its properties are mate- 
rially changed. In its unmodified state, it is insoluble in cold 
water; but water at a temperature between 140'' and 160"^ Fahr. 
converts it into a transparent gelatinous mass, which is common- 
ly regarded as a hydrate of fecula. It is essentially different 
from the true hydrates, however, because its former properties 
cannot be restored by the abstraction of the water ; and in par- 
ticular, it is rendered more or less soluble in that fluid, and can- 
not in any way recover its insolubility. This change is the 
effect of heat ; for it may be equally brought about by expo- 
sing dry starch to heat ; but in that case a higher tempenu 
ture is required, namely, a little above 212°, or under the point 
at which decomposition takes place. It then acquires a red- 
dish colour, smells like baked bread, and forms with cold water 
a pa3te just like that procured at once in the humid way, by 
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the action of hot water. In paste, therefcM^, the fecula is not 
merely hydrated, but is essentially modified. In this state, it 
still possesses the characteristic and well known property of 
fonning a blue compound with iodine. It seems to be quite the 
same as the amidine of M. de Saussure ; who imagined, how- 
ever, that the prindple he procured was the result of putrefac- 
tion. It was not, according to Caventou, the result of putrefac- 
tion, but was formed in consequence of the action of hot water 
op the undecomposed part of the fecula. 

When amidine. is boiled long in water, it loses its property of 
striking a blue colour with iodine, causes a purple tint instead, 
and has become much more soluble. The same change of pro- 
perties may be effected by mere heat, namely by a higher de- 
gree of torrefaction than that required to form amidine; or it 
may likewise be very readily effected by boiling starch in water 
addulated with a twelfth part of sulphuric acid. In this state, 
it has not so great an aflSnity for iodine, as in the state of ami- 
dine ; for if a little paste be mixed with the purple compound, 
the cdour becomes immediately blue. 

When starch or amidine is boiled still longer, it becomes stiS 
more scduble ; and iodine does not cause any change of colour on 
it at all. Most of these facts, particularly the property pos- 
sessed by heat, of rendering dry fecula soluble, more or less, in 
cold water, have been familiar to chemists since the researches 
of Vauquelin and Bouillon-lap-Grange ; but the merit of ta- 
king a ccmnected view of the whole changes induced by heat 
and water, and of associating those caused by heat alone with 
those caused by boiling water, seems to belong to Caventou. 
He might have stated more distinctly, however, than he has 
done, where our former knowledge ended, and his discoveries 
begin. 

Of the substances in commerce usually considered as amylace- 
ous, Salepj according to the analysis of Caventou, ought not to 
be accounted such. It yields a considerable quantity of matter 
to cold water ; and the properties of this portion, both when dis- 
solved and wheu dried by evaporation, are almost precisely the 
same with those ol gum. The remdue, after the action of cold 
water, is a tremulous, jelly-like mass, which, when treated with 
boiling water, enlarges in volume, but imparts only a small quan- 
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tity of matter to the water. This solution is turned blue on £^y 
addition of iodine, and in a few hours the ioduret of fecula fall?* 
down. Hence, salep cont&msjectdaf but only in very minute pro- 
portion. The jelly-like mass^ remaining after the action of boil- 
ing water, is of course insoluble in that fluid under any circumo- 
stances ; it is very soluble in hydrochloric acid, and yields ox- 
alic acid when treated with nitric acid. It is therefore the princi- 
ple discovered by Bucholz, and known by the name of Bassorine. 
This analy^s shews that salep is not an amylaceous matter, but 
is closely allied to gum tragacanth, which, according to Bucholz, 
consists almost entirely of gum and bassorine. 

Sago when treated with succes^ve portions of cold water, and 
then with boiling water, is almost entirely dissolved, and appears 
therefore to be homogeneous. Cold water takes up a large 
quantity of it, and forms a transparent mucilaginous fluid, which 
becomes intensely blue on the addition of iodine. As fecola, in 
its characteristic state, is insoluble in water, and as no other sub- 
stance strikes a blue colour with iodine, Caventou infers, that sago 
is modified fecula^ the modification consisting in the amylaceous 
substance, (which, according to the process followed in the West 
Indies for procuring it, must be insoluble in water, and therefore 
true fecula), being converted by drying or roasting into amidine. 

Tapioca when treated with cold water, rapidly yields a por- 
tion to it, and, after several successive macerations, it is entirely 
dissolved, without the aid of heat. All these fluids of macenu 
tion strike a strong blue colour with iodine. Tapioca, therefore, 
is closely allied in nature to sago, and, like it, is fecula modified 
by roasting, or amidine. 

Arrow-root must be dried without heat; for, like the fecula of 
wheat and the potato, it is insoluble in cold water, with the ex- 
ception of a mere trace of gummy matter, which it parts with ; 
and it forms a paste when heated in water to near the boiling 
point. 

Several remarks are added to this paper of Caventou, on the 
opinions of another French experimenter, M. Raspail ; who be^ 
lieves he has discovered, by microscopical observations, that the 
grains of fecula are composed of a membranous cyst filled with 
gum. Caventou considers this notion to be visionary. — Jnnaks 
de Chimie et de Physique^ Avril 18%. 
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' 9,, On tTie colouring principle of the Blood, 

. In 1825» the medical faculty of Grottingen/ decided their 
prize-question on the Nature of the Colouring Principle of the 
Bloody in favour of the thesis of Dr Frederick Engelhart. His 
experiments are very interestbg, and establish satisfactorily 
some disputed pcnnts with regard to the composition of the blood; 
but we cannot go altogether along with him in considering that 
he has determined the colouring principle to consist of a com- 
pound of iron. 

Two doctrines prevail at present amoi^ chemists and physi- 
ologists as to the cause of the colour of t^e blood. The oldest 
ppinion is that it depends on iron ; and this opinion is believed to 
derive suj^rt particularly from the late analytic inquiries of 
Beraeliusy who found a notable quantity of iron in the co- 
louring particles, namely About 0.5 per cent Others main* 
taip the doctrine first prc^posed by Dr Wells, that the colour 
k owing to a pecukar arrangement of the animal principles, in- 
dependently of the presence of iron ; and their opinion receives 
confirmation from the unsuccessful attempts of Vauquelin and 
Brande to detect iron in the quantity in which it is represented 
by Berzelius to exist. 

These contradictory statements and ideas being held in view, 
Dr Engelhart proceeded to ascertain, in the first place, the cha- 
racters of the pure colouring matter of the blood, and, secondly, 
the rdation which the three great principles of the blood bear to 
aae another, as to the quantity of iron they contain. 1. A preli- 
minary object of investigation under the first head, was to separate 
the colouring matter in a state of purity. This he succeeded 
in doing by a new and very simple process ; but, although the 
cidouring particles certainly appear to be procured by his me- 
thod in a state of perfect purity, it is equally certain that this 
object is not gained without some change being wrought upon 
their properties. He first separated them by the method of 
Berzelius, in which state, however, they are still mixed with a 
little serum. Having found that serum when much diluted is 
not coagulated by heat, while, as Berzelius formerly showed, 
the colouring particles are coagulated even in a very diluted so- 
lution, he dissolved the impure particles in about fifty parts of 
water, and then raised the temperature a little above 160° F. 
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Greyish-brown flocculi were thus separated \ and a muddy 
colourless fluid remained, in which phosphoric acid and corro- 
sive sublimate demonstrated the presence of serum* The pre- 
cipitate, when collected on a filter and well washed, and half 
dried, recovers its red colour, particularly when viewed by 
transmitted light. When entirely dry it appears Uack, but when 
.a thin slice is held between the eye and the light, the colour is 
garnet red. In this state it is hard, not easily broken, and has 
a shining fracture. It cenasts of the colouring particles in a 
state of perfect purity, but modified by heat. 

In this state, the cdourii^ matter of the Uood is insoluble in 
hot or cold water, or in ether, and yields only a little faitty matter 
to alcohol. Sulphuric, hydrochloric and phosphatic acids dissolve 
a part, and form brownish-red solutions ; nitric adid also dissolves 
a part, but the solution is muddy, and tlie residue is. likewise al- 
tered in colour ; phos}^oric add has no efiect any more than on 
the colouring matter in its ordinary impure unmodified condi- 
tion ; acetic, citric, oxalic, and tartaric acids dissolve a little 
with the aid of heat. The alkalis, with the aid of geiftle beat| 
jpUssolveit rapidly and completely, and form deep>Uood<rred«^solu- 
tions, which yield greyish brown flocculi when neutralized; the 
carbonated alkalies have little efiect. 

The colouring particles, when not modified by die foregoing 
process, but amply separated from the serum as much as possi- 
ble by Berzelius's method, are variously acted on by the gases. 
Agitation in air makes them scarlet-red ; and this change is pro* 
duced even after arterial blood has become dark by standing in 
repose, nay, even also after it has begun to decay. In hydro- 
gen, carbonic add, nitrogen, nitrous oxide, olefiant, or sulphu- 
retted hydrogen gas, the colour, on the contrary, becomes dark- 
er, if it is changed at all. A stream of nitric oxide transmitted 
through a diluted solution in water, makes it brown, and subse- 
quently .causes gelaUnization. Sulphuretted hydrogen, in the 
same way, makes it olive-green ; sulfdiurous add, brown; and 
chlorine first makes it brown^ then dirty green, next grey, and 
lastly white ; and a flocculent colourless predpitate falls down, 
leaving a colourless fluid. 

9,. These observations conclude the first part of the inquiry. 
The next part relates to the presence of iron in the colouring 
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matter and other principles. If, as Berzelius says, ircm exists 
in the colouring particles in notable quantity, and not any where 
else, Dr Engelhart conceives the presumption to be, that it is the 
foundation of the red colour of the Uobd. If, on the other hand, 
as Brande and Vauquelin insist, there is much less iron in the 
colouring particles than Berzelius maintains, and noi more than 
in thejSbrme and serum^ the colour cannot be owing to the pre- 
sence ci that metal. 

The pure modified colouring matter, when charred in a cru- 
cible, had a metallic lustre, and was attracted by llie magnet; 
and when the charred matter was incinerated, it acquired a yel- 
low colour, was almost entirely soluble in hydrochloric acid, 
and dien exhibited, with the ordinary re-agents, all the characters 
of the hydrochl<Mrate xi iron. 

The pure serum and fibrine, when dried and charred, had 
not a metallic lustre, and were not attracted by the magnet; 
and, when incinarated, gave a white powder, which, although 
sokiUe in hydrochloric add, evidently did not contain a trace of 
iron« The only kind of blood which can be used for these ex- 
periments is human blood, or that of the horse ; the blood of 
the sow, sheep, ox, or turkey, does not yidd a serum ffee fr(Hn 
colouring particles. If care be taken to avoid that fallacy, 
theref<Mre, it is found that iron exists in the colouring particles 

only. 

Chonifits have hitherto succeeded in detecting iron in the 
blood, only by the process of incineration. But Dr Engelhart 
has at length discovered a method of separating it in the humid 
way ; and the result of his analysis gives the same proporticm 
as that formeriy determined by Berselius. His method is, by. 
transmitting a stream of chlorine through a solution of the un-r 
modified particles, or through water ccxitaining the purer modi^ 
fied cfdouring matter in suspension. It has beai already stated, 
that, in this way, a white precipitate and colourless fluid are 
procured. The fluid after being filtered evidently contains 
iron in the state of a peroxide*. Two methods were em- 
ployed for discovering its quantity. In one process, he threw 



* Care was taken that particles of iron did not pass over with the chlorine,- 
guppoting; even that that was possible. 
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down the oxide with ammonia, redissolved it in hydrochloric 
actdy and threw it down again with carbonate of soda. In the 
other process he first threw it down with hydrosulphuret of po« 
tass^ then dissolved it in nitric add, and threw it down again 
with carbonate of soda. The precipitate, when dried, weired, 

in one cas6, i^V^si^) ^^^ ^^ ^^^ other ^ ^^j^xsxs ^ ^^ P^^^^ colour- 
ing matter employed ; a result which accords very nearly with 
that of Berzelius. 

It is unnecessary to menti<Hi that serum and fibrine treated 
in the same way did not yield any iron. But it is an interest- 
ing fact, which the author thinks will apply to most of the ani- 
mal fluids and soft solids, and consequently facilitate .their ana- 
lysis, that chlorine separates all the^^d principles from thein- 
soluhle animal matter which it throws down ; for the precif!»tate 
is eatirely dissipated by incineration. 

The pttper concludes with some arguments from his experi- 
ments, in support of the opinion, that the colour of the blbod is 
owing to iron. The amount of them is, that iron is an essential 
part of the colouring particles, while theother principles, the saiim 
imd fibrin, which are colourless, but resemUe the colouring 
particles very closely in other respects, contain no iron ; and that 
this metal, in all its known combinations, is coloured when oxida^ 
ted, has a great tendaicy to assume tints of .red, and in some com- 
pounds (such as the sulphocyanatei^ and a variety of silicious ore) 
has almost exactly the colour of the blood. . This exposition 
may constitute a presumptive argument^ but nothing morei 
For, in the first place, it is not yet proved that the iron in the 
blood is oxidated, still less that it exists in the form of a per- 
oxide, in which state alone it impurts a red tint to compounds 
into whose composition it enters ; and, secondly, granting that it 
is peroxidated, there is no analogous fact to auth(Hise the belief, 
that so minute a proportion as a 200th part epoxide of iron can 
give to a cmnpound so deep a tint as that possessed by the 
blood.— -iTo^^n^r^^ Arckiv JUr die gesammte Naiurlehre^ De-- 
cember 1825. 

S^ On Arsenicy its Oxides^ and SvlphuretSj by M. 6uiboujb.t. 

M. Guibourt of Paris has lately endeavoured to settle some 
of the disputed points in the physical and chemical history of 
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arsenic and its compounds ; and has succeeded in explaining so 
far some of the anomalies and discrepancies which the investiga- 
tions of previous experimenters have presented* 

Accordmg to Bergmann» the specific gravity of metallic arse- 
nic, when melted, is 8.S08, but in its native state only 6.7SS. M. 
Guibourt found, that small portions of the latter had a specific 
gravity of 5.789 ; but larger fragments, in consequence of the 
interstices between the conglomerated crystals, did not exceed 
4.166. He failed in several attempts to fuse it under pressure, 
and was deterred from repeating them by a formidable explosion. 
But he found the weight of several fragments, winch were agglu- 
tinated by heat, to be 5.959* 

The ojpide of arsenic^ though it has been examined by many 
able chemists, still presents some obscurities in regard both to 
its phyncal and its chemical properties. Guibourt has found, 
that the discrepancies among former experimenters may be partly 
recondkd by a difference in property which exists between the 
oxide in its transparent, fredi-prepared state, and in that mote * 
common opaque form, which it assumes after being long kept. 
Transparent specimens, he finds, have a specific gravity of 
8>7885 ; the opaque varieties are somewhat lighter, being 8.695. 
He has never been aUe to observe any specimen with the hi^ > 
specific gravity of 5.0 asogned by Bergmann. His results agree 
with those of our oountfyman Dr Ure, who found the specific 
gravity to vary from 8.7!% to3#780. Very opposite statementa 
haiFe been mude with respect to its solubility. The most aceu- 
rftte^ however, have been generally conadered to be (hose of 
Klaproth ; who found that a hundred parts of water dissolve « 
quarter of a part at a mean temperature, 7.77 parts at the boil- 
ing temperature, and retain 8 of these on cooling. Guibourt finds, 
that the transparent okide is less soluble than the opaque va- 
riety. Of the former 100 parts of temp«*ate water dissolve 
neariy one part ; and 100 parts of boiling water take up 9.68 
parts, and retain If on- cooling. Of the opaque variety 100 
parts of water dissolve 1| at a mean temperature, 11.4^ at the •■ 
boiling temperature, and retain S.9 on cooling. Chemists are 
as little agreed regarding the effects of its solutions on vegetable* 
colour. Guibourt has remarked, that the transparent variety 
reddens litmus faintly^ but that the opaque variety restores.its. 
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colour to blue, when previously reddened' by an acid *. The cause 
of these differences has Hot been examined with sufficient care, 
and Guibourt leaves it unsettled. He says it takes place in 
consequence of the contact of the air ; but the accuracy of this 
opinion miay be questioned. He has remarked, that it is brought 
about very rapidly by treating the transparent variety with am- 
mooia ; but he draws no conclusions from the fact. 

. As to the compounds of sulphur with arsenic, the latest mi*- . 
nute researches, those of Berzelius and of Laugier, seemed to > 
show, that, contrary to the opinion of Proust, the native and ar*. 
tificial sulphurets differ in no essential particular from one ano- 
ther, and that none of them conUun oxigen. Whence does it, 
haj^n, then, says Guibourt, that, according to the observations 
of Hoffmann, and the late experiments of Renault, the native . 
sulphurets, orpiment and realgar, as well as the sulj^uret pro- . 
cured by transmitting sulphuretted hydrogen through a solu- . 
tion of oxide of arsenic, are not poisonous, while the sublimed 
orpiment, and even the artificial realgar, jvepared by -melting . 
tog^her metallic arsenic and an excess of sulphur, are exceed- . 
ingly deleterious? It depends, he says, on the artificial sulphu* . 
rets always oc»tainin^ some oxide, of ars^iic intermingled. The ^ 
artificial realoar contains <li per cent. ; the artificial orpiment so . 
much as 40 per cenU This last fact we can confirm by our pwn 
experience ; in fact, we have seeq finie tetrabedral pyramids o£ , 
the oxide onthe indde of the calces sometimes. sold in the shops# . 
M. Guibourt is wrong, however, in supposing that the native sul- , 
phurets are not poisonous. Renault, it is true, found them'> 
to be much inferior, to^he oxide and other soluble cppipounds . 
of arsenic, in their e&cts. on the aniiyial system. . But inst^^ces ; 
are to be found in the Acta GermanicMf of poisoning with real- 
gar, and M. Fdletan informed hia^, after the compo^tion of his r 
paper, that he had linown an instance of poisoning with natural • 
orpiment In consequence of the opinion expressed by Guiboui:t, , 
Fro&ssor Qrfila has related,, in an ulterior number of the Journal * 
de Chimie M^dicale, some experiment? he has.made expressly with . ., 
the native sulphurets, and with thai procured by transmitting sul- 
phuretted hydrq^n through a solution of the oxide ; and it ap^ . . 

■ . ■ ' - — . 

• Our experience is at variance with that of the author ; a solution of the 
opaque oxide fiiintly reddens litmus, and restores reddened litmus very impeK 
fectly. 
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pears, thatall of them, when introduced into the stomach, or applied 
to wounds, in the quantity of forty or sixty grains, kill dogs in 
two, three, or six days, and cause the same symptoms as the 
oxide. — Journal de Chimie M4dicale, Fevrier^ Mars et Avril 
1826. 

4. Preparation (^Chloride of Lime, 

Thb substance, it is well known, was recommended not long 
ago by M. Labarraque, a pharmaden of Paris, for destroying 
the odour of putrefying animal and vegetable matters, and the 
exhalations in apartments crowded with the mk ; and it has 
been found to answer his expectations so completely, that the 
French Government have given every possible publicity to the 
process, and have advised its introduction into all hospitals and 
lazarettos. The mode of preparing it is well enough known to die- 
mists; but as several experimenters have not procured the edicts 
assigned by the discoverer, and by the official persons appointed to 
inqiure into the accuracy of his statements, and as for this and other 
obvious reasons, it is a i^eparation liable to considerable va^- 
riety, M. Labarraque has pubUsbed the following process for 
making it of uniform strength and composition. To prepare 
the dry chloride for store, he recommends that a twentieth part 
of muriate of soda be mixed with the quicklime, after it is com- 
pletely slaked, and that the mixture be put into deep earthen 
pots, and the gas transmitted through it from a retort contain- 
ing the usual ingredients, in the proportion of 576 parts of mu- 
riate of soda, and 448 of oxide of manganese. The quantity of 
acid required to decompose this quantity is 576 parts, diluted 
with 448 of water; and the acid is to be introduced into the re- 
tort in successive portions, by means of the double bent tube. 
To prepare the solution, which may be more convenient for hos- 
pitals and other places where it is used daily, he recommends a 
pound and a half of slaked lime to be mixed with forty ponnd? 
of water, containing half a pound of muriate of soda in solution. 
The tube from the retort is to be plnnged nearly to the bottom 
of the vessel which contains the milk of lime ; and the mixture 
is to be stirred with a wooden agitator till it is saturated. In 
this state it is too strong for use ; and may be diluted according 
to the purpose to which it is to be applied *. In tlus country 

* Journal de Chimie MMicale, Avril 1826. 
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the trouUe of preparation inay be saved by those who can pro- 
cure the chloride of liine, as prepared by our chemical manufac^ 
turers, particularly by Mr Tennant of Glasgow, who has suc- 
ceeded in ^ saturating the lime completely, so as to form a tru^ 
bi-chloride. 

5. On the Detection of Arsenic. 

- tn the- number of the Edinburgh Philosophical Journal^ 
vol. xi. p. 8899 ^^ g^^6 <^ account of a paper by Dr Christison 
of this University, showing the insufficiency of the eidsting 
process^ for detecting small quantities of arsenic in mixed ani- 
mikl and vegetable fluids, and pointing out anew method^ by 
which s6 small a quantity as a quarter of a grain might be pro^ 
cured in its metalUc state from tiie most complex mixtures. 
The second volume of the Medico- Chirurgical Transactions of 
li^dinburgh, puUished a few months ago, contains another paper 
by the same gentleman on the chemical and symptcmiatological 
evidence of poi«>niiig with arsenic; and from this it appears 
that he has applied the proposed process to two medico-legal 
cases, one of suicide, the otiier of murder ; that he was success- 
ful in both instances ; and that the process is one even of much 
greater delicacy than was aUeged in his original paper on the 
subject. In one case, a pcHtion of the contents of the stomach, 
in which the first inspectors had failed to detect the poison, was 
transmitted by order of the authorities frcHzi a distant part of 
the country, and arsenic was discovered to the amount of a twen^ 
tieth part of a grain. In the other case, which Dr Christison him- 
-sdfexaminedsoon after intermit, about aj^^^n^ partof a grain 
wa0 detected in tiie contents and texture together of the stomach. 
For detecting the precise nature of the metallic crust, when 
its quantity is too minute for its physical charact^s to be im- 
equivocally ascertained, the author has added a very elegant 
test, which was suggested to him by Dr Turner, lecturer on 
chemistry, here. It consists in chasing the crust up and down 
the tube by heat till it is all oxidated ; when it cbssymes the ap^ 
pedT(mce of sparklmg crystals f which maybe ascertained^ by a 
fmcroscogpeqfjimr pomers, to be octaedres. His process now ccm. 
•aists, therefore, in preseating the same portion of the p(Hsc»i 
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•succflifidvely in the totm d stdj^uiiet, metal^ And oxKle ; aad 
he dkcardfl iltiA fluid tests £br liquid miKtures entifieLy, exeept 
as trial tests. Both he hanseif and Dr Turner hare flatkfied 
themsdyes, that the physical characters of the metal and .oxides 
when sucoessivdy formed in a smaU tube by reducdan «>d sub- 
sequent oxidation, may be determined accuratdy with a him- 
do'edth part of a grain. This is a degree of ddicacy which, 
oonsidering that decisiTe evidence is required, is not equalled 
even l^ die Hquid tests. 

In the Annals of Pfajlosf^y for last July, ]> ChritftiscMi has 
replied to some comments which Mr I%iUips had made not 
king bef<ire aa his paper. As Mr Phillips'* critidsnis referred 
4mly to a defence of his process fear deoolomsisg .cdoured ar- 
senical fluids by animal charcoal, and Dr Cfaristisoii stotesy in 
his refdiy, that he oonaiders die necessity of that pnocess to be 
eompletdy superseded by the equal, if not supmor delicacy^ 
and universal apjdicafaility, of his own, it is unnecossary to say 
any thing farther of the dispute, than that Mr PhilUps' j^cqceaa 
certainly af^pears liable to material fiiUades, although Dr Chris^ 
tison, from misunderstanding his directions, had somewhat esK* 
aggerated one of them* 

• Tlie Journal de Pharmacie for last April likeme contains 
some comments on Dr Christison^s paper by M. Dubbuc of 
Paris. It is evident that the writer has iriboUy misunderstood 
the character of the paper he criticises, and is uttedy ^porant 
both of the grounds on whidi Dr CSiristison oI:gects po die pDO» 
cesses of Rose, Sapp aad Qrfila, and of the drcumstanees on 
which is founded the proof of the ddioaey and univ^osal 9fipli- 
cability of his own. Nchf mdeed is this to be wondoped at, 9b 
M. Dublanc has consulted, not the original paper,, but some 
garbled extract in a Gennan Journal* 

6. On Cq^me. 

In ISSl, M. Robiquet of Paris published an elaborate analy^ 
sis of the coflfe&-bean, in which he amMiunced the existence .of a 
new vegetable principle of a crystalline nature. This j»inciple, 
which was denominated C<xfvme^ has been siiice «esanuni»lby ML 
P^lleder, and M. Oarot. Both of these experimenters have oooh 
firmed completely the researches of Rdbiquet» regtlfding: tb? char* 



Tftcters of the principle, and the method of preparing it. M. 
Garot, however, has recommended a new piooesa for procuring 
it, which oMisists in exhausting the.imbumt bean, by suocessiTe 
infusions in boiling wat^ ; throwing down a quantity of colour^ 
&ig and latty matter from the filtered infusions, by the acetate of 
4ead ; removing the excess of lead by a stream of sul{^uretted 
jiydrogen ; saturating the free add with ammonia ; and evaporate 
ing the remaitiing liquid with a gentle heat. Long silky crys- 
tals are thus procured, which are the cafcsoae in a state of impu- 
rity, and which may be got quite pure, by a second solution and 
erystal^salafm. The repeiirches of Pelletier w^e directed chiefly 
to deteniune whether this principle is qf an alkaline nature ; be- 
cause certain drcumstances had led him to imagine, that its dis- 
coveiier was mistaken' in denying to it alkaline properties. The 
result has been, that M. Robiquet^s views are substantiated ; £em* 
eafeloie dissolves in adds without neutnijismg them, crystallises 
in a state oS. purity from Ae diluted adds, and does not afiect the 
-vegetable colours. . It must therefore be arranged with the dass 
of prindples, of which Tia/rcotme^ one of the prindples of opium, 
is the most remarkable and best known. 

The most interesting fact contained in the research^ of Pdle^ 
tier regards the composition cS cafeme. It contams the largest 
quailtity oi asote of all die v^eCable prindples hitherto ana- 
lysed ; and contains more than even any animal pindple, urea 
and uric add excepted. It is composed of 46.51 carbon, 87.14 
oxigen, 4.81 hydrogen, and 21.54 azote. Although so highly 
asBotised, it is, like urea and uric add, by no means prone to pu- 
trefiiction,-^-a fact which accords widi a general law pointed oMt 
by BoUquet, that azotised prindfdes of the organic kingdcnns, 
although, in general, veiy liable to dec^, are not so, if they are 
crystaIlised.*-^ot«ma2 de Phamume^ AvrU 1896. 

7. Jnafyds qfthe Root ^ihe Bryonia alba. 

The root of the bryony possesses properties in relation to the 
animal economy, which renders it an object of some interest to 
the chemist. It is one of the most powerful of the vegetable 
acrids,— -of that order of poisons whose prominent character is the 
power of producing diffuse inflammation, to whatever tissue they 
are applied. Accordingly, it has been examined by several che- 
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mists, namely, by Vauquelin, Brandes, and Feimhaber ; but the 
most complete analysis hitherto made, is one by M. Dulong of 
Astafort, related in the Journal de Pharmade. He has found 
it to consist of a large quantity of fecula, a small quantity of 
'fatty matter, resin, and vegetable albumen ; some gum, a consi* 
.'derable proportion of submalate of lime, a little carbonate of 
Hme, some other salts in minute quantity, and a Utter matter, 
possessinjg peculiar chemical properties, and endowed with all 
.the poisonous qualities of the root. 

This bitter principle is contained in the juice, so that the fe- 
cula may be separated from it entirely by the usual process. 
The fecula, when properly washed, possesses all the properties 
of that procured from the different kinds of gRipns ; and, conse- 
quently, as the quantity is large, and the roots are of ^oormous 
size, compared to the stem (being often a foot lox^, and three or 
four inches in diameter), M. Dulong thinks that the extraction 
of the fecula may be made a subject of profit, at least in years 
df scarcity. The bitter principle is solid, soft, and a Mttle vis- 
cous, 'excessively bitter, soluble in water and in alcohol, but 
quite insoluble in sulphuric ether ; and its solutions have no ac- 
tion on the vf^table colours. Its aqueous solution is predpi- 
'tated by infusion of galls, subacetate of lead, proto-nitrate c^ 
mercury, nitrate of silver, and hydrochlorate of gold. Acetate 
of lead, nitrate of lead, proto-hydrochlorate of tin, and tartar 
emetic, have no effect on it. The acids dissolve, and alter it, 
rendering it insoluble in water. The concentrated sulphuric 
acid forms with it a rich greeti, nitric acid a goldeo-yellow, and 
hydrochloric acid a reddish-brown fluid ; and the affusicm of 
water throws down precipitates possessing the colour of each solu- 
tion. In its general properties M. Dulong considers it as closely 
allied to the coioquintmey a resinoid matter, which is procured 
from another of the same order of poisons, the colocyntb, and 
which, like the bitter principle of bryony, concentrates in itself 
the whole qualities of the raw material. — Jowmai de P/iarmacie^ 
Mars 1826. 

7. General Treussart on the preparation of Hydraulic Cements. 

General Treussart, referring to some observations published 
at St Petersburg in 1822 by M. Raucourt, and to some experi- 
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mentfi of his own, related in a late number of the Memorial de 
fOfflder de Ginie, states^ that he has since then established an 
importiyiit fact, which he had previously been led by Baucourt^s 
remarks to anticipate, with regard to the preparation of artificial 
poz«dan mortar, or hydraulic cement ; namely, that the access 
of air, during the calcination of the argillaceous cement, is of 
great consequence to the tenacity of the mortar, and the quick- 
ness with which it hardens. He first refers to his former expe- 
riments (which we have not yet seen) as proving, that, contrary 
to what is generally supposed, neither the oxide of iron, nor that 
of manganese, nor magnesia, can communicate to lime the pro^ 
perty of hardening under water. He then observes, Uiat, on 
calcining an argillaceaus earth, procured near Frankfort (and 
consisting of silica and alumina, a 66th part of magnesia, and a 
trace of iron), and mixing it with half its weight of lime to form 
a mortar, he found, that, if it bad been calcined under free ex- 
posure to the air, it hardened under wat^ in two or three days, 
and at the end of a year required a weight varying from 890 
to 630 pounds to break it ; while, if the clay had been calcined 
out of reach of the air, the mortar took thirty days to harden, 
and broke with a weight of 40 or 50 pounds. Analogous re- 
sults were obtained with a day from Holzheim, near Strasburg;; 
<and in this instance he also found that it was useful to mix a 
50th part of Hme with it before calcination. It is not easy to 
Account {or these differences ; but the General himself is dispos- 
ed to ascribe them to the absorption of oxigen by the alumina. 
In proof of this, he mentions, that the same difference is observ- 
ed, if, instead of impure clay and lime, the pui^est alumina, and 
the lime of white marble, be anployed. The alumina, when 
caldned under a current of air, makes a mortar which hardens 
sooner, and is much stronger than when the calcination is con^ 
ducted in a dose furnace. Another fact in support of his con- 
jecture is, that alumina, when calcined in the air, dissdves 
more eaoly in sulphuric add. The results of his latest in- 
vestigations are, that the clay to be chosen for the best hy- 
draulic mortars should contain a little lime ; that it should be 
caldned under- exposure to a current of air, contrived according 
to the nature of the furnace ; that, after bring reduced to a fine 
powder, it should be mixed with paste of lime in the proportion 
p{ one of the atter to two, or two and a-balf, of the former; 
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that the mortar diotild be kept for ten or twelve hours befcne it 
is tlsed^ in order to acquire a certain d^ree of cbUiisteBee ; arid 
that it may be perfectly relied ens, if^by a prriiminary- trijtd^it is 
found to hardoi in three or four days ; his experience having 
invariably fbewn that the mortars wUch harden soonest, are also 
the most tenacious. ■ Amnain de Chimii et de Physique, Hbrv 
18S6. 

9* On a New Method qf Puri^ing Crystals; by M. Bo- 

BINET. 

Every practical chemist knows how difficult it often is, parti- 
cularly in the analysis of organic substances, to clear away from 
crystalline products the modier water, add other heterogeneous 
matters, which collect in theur interstices. When the crystals 
are very fine, and still more when they are soluble in the ordi- 
nary menstruums, it is sometimes impossible to dear them, al- 
thou^ perfectly pure, by any other method than repeated 
crystalli^on and digestion with animal charcoal ; both of 
whidi processes are troublesome, and occasion omsiderable k>ss. 
M. Bobinet has proposed a new and very sunple mediOd, which 
was suggested to him, in consequence of observing that, when a 
parcel of crystals came into contact with the mouth of the pi- 
pette during the act of suction, they were instantly and perfectly 
cleaned. Tiie process depends on the tranismission of a current 
of air through the crystals. He has suggested yariOus forins of 
af^Nudtus for the purpose. The simplest consists of a double- 
mouthed bottle, with a funnel in one mouth, and a bent tube in 
'the other; the lower opening of the funnd being obstructed by 
a ball of cotton-wod, and the crystals placed above the cotton. 
On sucking the air through the crystals by a bent tube, they iare 
dbaned in a few seconds ; and, if necessary, the operation mky 
be repeated after previously introducing a little wat^r into the 
funnel. A convenient way of constnicdng the appaihatus so as 
to work of itself, is to make the second tube reach the bottom 
of the bottle with one limb, and with the other a vessdi of wa- 
ter lituated on a lower level. The whole bottle and tube being 
filled with water, the funnd is to be introduced, and the water 
then allowed to run ofi^ by the syf^n. On the large i^e a 
more suitable apparatus will be a tube frcmi a steam-boiler, by 
which the bottle may be filled with steam from time to time, 
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The fitom eomnmniailinn bdmg flhnit off> and the steam ia^ <i^ 
-bottle emdsDfled^ the strean of air. will imaftedialely carrj 
dnough Willi it the whole of the mother water from the moat 
flflky crygfah. JoHmal de CUmk MaUcak^ Fevrier 1896, 

10. Repetition of the Comparison of (he Rate of the Mercurial 

and Spirit Thermometer. 

Dr Wildt of Hanover has made a new set of experiments for 
ascertaining the real indications of the spirit thermometer, 
chiefly with a view to the employment of that instrument in the 
Register Thermometer of Rutherford. His results^ which are 
stated bdow^ do not differ materially from those of Deluc. The 
observations are made at intervals of five degrees of Reaiunur^s 
scale. 

Merciuy. Spirit Marcury. Sjddt 

— 45 «... —28.50 20 16.49 

40 25.92 25 20.97 

85 e&l9 30 25^ 

90 . • . . . 20i82 35 30.39 

25 17.30 40 35.31 

80 14.13 45 40.38 

15 ..... 10.82 50 45.60 

10 7.36 65 50-9T 

5 . . . , . &75 W 56.48 

..... aOO 65 62.14 

+ 5 3.90 . 70 67.95 

10 .... . 7.95 75 73.90 

15 12.14 80 80.00 

IKastner^s Archivfur die Gesammte Naturlehre, December 
1826.) 



Description of the Cicoma Jrdgaiay or Ad^ant Bird. By 
J. Adam^ M. D *. 

XjLmoko the many extraordinary and fitxiking objects in na« 
toral hisTory which present themselves to a stranger on his ar- 
rival in Bengal, perhaps none has been more generally remark* 



/••»• 



• ThiB interesting memoir, by my former pupil and very intelligent friend 
Br Adam, is extracted from the 1st volume of the Transactions of the Medi. 
cd and Physical Society of Calcutta, whidi has just reached this country. It 
10 a wodE highly creditable to the Calcutta Society. 
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ed upon, and at the same time less studied, than the sdb^ect of 
the following description. We axe all familiar with the appear* 
anoe of the Adjutant bird, and know something of its habits: 
its astonishing voracity, for instance, is a frequent topic of con^^ 
versatioD ; and the angular orange-ooloured bag depending from 
the neck, while it gives a peculiarity to its expression that can- 
not fail to attract attention, has also furnished abundant matter 
of speculation as to the purposes which it serves in the economy 
of the animal. Of these, however, we are yet entirely ignorant ; 
nor does it appear that we are much better informed regarding 
its general internal structure. 

Adfutant Birdy Gigantic Stork, Ctconia Argahy Hwrgeda. 
— One of the largest of the storks, whose general character is 
formed by his great size, enormous bill, bare head and neck, 
long limbs, and, above all, by a peculiar solemnity in his gait 
and general demeanour, that renders the appearance of the bird 
extremely striking and interesting. He measures from the 
crown of the head to the foot five feet two inches, and his other 
dimensions are proportionably great: across the body, from the 
tip of one wing to that of the other, seven feet ; length of body, 
from junction of the necH to the vent, two feet; breadth one ; 
bill in length, sixteen inches; at its broadest part two inches; 
legs two feet and a half. General colour of plumage, black or 
slate-blue ; a few of the small feathers surrounding the lower 
part of the neck, white, and those of the belly and the under 
part of the wings ; the larger wing-coverts blackish or bluidi 
grey ; all the others slate-blue, as mentioned. Tail short ; bill 
strong, homy, almost bony, sharp at the edges, broad at the 
base, straight and tapering towards the point; inferior man- 
dible composed of two sides, joined by a membrane not capable 
of much dilatation ; nostrils, a slit at the base of the bill, which 
is common to both, and passes directly through ; head the size 
of the base of the bill, by which it appears in a great measure 
to be formed, and the one merely a continuation of the other ; 
head bare (excepting a little soft long hair at the back part), 
and scurfy ; iris white. The bareness of the head, and white 
iris, combined with the other peculiarities, gives this bird an un- 
commonly grave aspect; and in his whole expression, but par- 
ticularly that of the eye, he resembles very much a kindred 
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giant uDong quadrupeds, the elephant. Legs long and strong ; 
breadth at the largest diameter three inches six tenths. Feet 
walkers composed of three toes before, and one behind, the 
outermost having- five j<»nts/the second four, the third three, and 
die posterior two ; claws shcMt, strong, blunt ; the colour of the 
neck, and bag depending from it, a bright orange (Dutdi' 
orange, Werner). The hag^ which constitutes one of the prin-* 
cipal characters of this bird, is not directly connected with the 
gullet nor the trachea, but enters by a small aperture into the 
left side of the pharynx or mouth, and is evidently not intended 
as a receptacle for fpod. It is composed of two coats, an inneif 
membranous one, and the outer orangC'^oloured skin : within 
this bag nothing is found but air and saliva. The gullet is 
ample, and folded into many longitudinal plicse, increasing in 
number and siase as they aj^roach the cardiac orifice. The sto- 
mach is very large, compared with the size of the other viscera, 
and fills up the^wbdb of the abdomen from the ribs to the vent ; 
it is se&x immediatdy on laying open the cavity, in the shape of 
an urinal, and- covered with a fatty membrane. The stomach 
consists of two parts, -which, from their structure, appear to per- 
form s^)ia'ate functions. The upper portion is of a glandular 
structure; the lower muscular. The former is small, compared 
with the latter, very narrow, and of an oblong figure. Inte- 
riorly it is furnished with a glandular apparatus, similar to what 
I have observed in some other fowls : a small contraction marks 
the division between these two, and from this line the structure 
becomes very diflerent, feeling harder to the finger, and con- 
sisting of muscle and tendon of great thickness at some pcnnts. 
The tendon is in the centre of the flattened circle, and the 
muscle sweeps all round the margin. The stmnach in the spe- 
cimen was distended with earth, hair, and bones. The gut is a 
narrow tube of considerable length, lying immediately behind 
the stomach, and occup^ng but a small part of the general ca^ 
vity. The liver of a dirty brick colour, palish, and different 
from those of other fowls which I have hitherto examined ; 
heart of a proportional size,' and very firm. 

The specimen from which this description was taken, was 
killed by me on the banks of the Hoogly^ and appeared to be 
a full grown male bird. 
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Having bad gneoteir opportuafiliMf of dMerViqg tlie htkAUnA 
^.bird aaee the fot«{gpii^ deaccipti^Hfit^fat chmim up^ lahaU 
b€>9e .add a few iseiiMd(9» wUih^kisJiaped^ itey tbrnnr lig^toB 
lane of the pewliaiilits aUuded ta In the fint pkax^ the 
eia^^^^QoJMiml bcig fonaifigao poBamiDani an i^ppendage of the 
fBek) disaBolidi leVeals to us, ctMsiim nmety air and salhrai 
aad the laitais m all the intttuices which I . hawe. eraimnedi 
has been fip trifliiig in quantity, that its prdaeooe. ooidd ^nijr be 
xegajcded as aocidental, having aoeumulated in all probaUltty in 
diat fitttUatiop from the mere ^ect of gntvity , after lubricating 
the pharynx and mondi. Besides, the structureof the hag does 
aeC fesemble that of a seereting <«gan- It is also quite evident^ 
fiom the smalloess <tf the aperture oommuaicslsng with the 
BBOtttby that it cannot serve as a reoqptade for food, at leiist of 
sudi maiBsiite and solid materials as we know constitute the food 
of the A^fotaat bitd« In what, then, it may be asked, eonsisCs 
its use? If it perform any function, I should conceive it to act 
mers^ as an air-^ressel, to be employed as occanon required, ei* 
th^ in sustaining the bird in his elevated aerial fl^hts, or en* 
iMing him to be more dating in the waler in the aearcfa after 
his prey. Ax first si^^t, such an apparatus may aiqiear supeN 
flootts; but on an attentive oonsideraticmof the subject, we shall 
be disposed, I think, to regard it in the lighl rather of a ^i^e 
provitton of natiue, adapted to the peculiar circumstances of the 
Imd. In order to explain thi% it will be necessary to bear in 
mind, that the Hurgeda^ thou^ domesticated in a great mea» 
sinre among cNirselvesi is orig^naUy an inhabitmit of the forest and 
marsh, whither these birds yet report annually, for the purpoejeof 
breeding, and rearing their youpg. Their periocbcal disappear* 
aoce during the hot and dry months, k may be {»esumed, has 
this object in view ; and tb^re can be little doubt in that season 
they retire to the depths of the Sundurbunds,.wh»e tbqr con« 
gregate.(^«Mbr^ build in trees ?) like th^r ocH^ner, the Hermi, in 
moce temperate regions. Thc^ natural food in that situation^ 
consisting of reptiles and amphibia of every descriptiim, they must 
be necessitated) in quest of it, to enter the jeeU (lidces) and 
marshes, while, from the structure of their limbs, they are not 
^endowed with the capacity of swimming ; and their bulky aii^ 
ponderous beak must operate greatly to their disadvmitage.as 
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wflden, ^Gompimd idth many oilier inditkidals of lii^ ttUn^ 
liifae. To omoome these dyfcoldesy then, nttfly not Ibe bitd 
hsye the powlar of dbtendiiigthe teig mdi sir, ^ as to ooontiti 
«t the *iraght of its enormous byi, mid dius be efiflbied to pe^^ 
core ibod, in sitaitiiilit where it woi^ -othemise be mmtttilik 
Mef In a oommunieation latdy reoerred from a fnend» Mk 
▼lew ct the Bidbject apfKara to be oonilrmed by whSEt he himddf 
iw» jfft ey0 witttfltB xifl An Adjntnftt hud wm • b i mi^ d ««!&■ 
iitg its pre^ in a large piece of watef , and wadir^ till it reached 
to so great a distance from the is^re, that it attnu^ted his atteiy- 
tidn, as he eonodved the depth at that spot to exceed the per- 
pendicttlar dimensicHis of the limbs and body united. He had 
the cuiiosity to inquire into the fiict, and ascertained that the 
biid had actually advanced into the water beyond its depth; 
The conclusion which he drew from the circumstance was simi- 
lar to what I have now proposed, namdy, that the bag had 
acted as an air-vessel, and supported the bird Where, without 
sueb asastance, it must have unavoidably be^ submerged ibid 
perished. 

The other idea, that this appendage may perform a similar 
office in the ethereal element, naturally suggests itself, when we 
consider the anatomical structure of the parts, and compare it 
with thie extraordinary elevation to which these birds are known 
to soar, and the great length of time they frequently remain on 
wing in the higher regions of the atmosphere. When the dense 
vapours of the rainy months are dispersed, and the sun has again 
burst forth with undiminished fervor on our In^an jdains, then 
the Adjutant bird is ol>served to avoid the meridian heat by taking 
his elevated flight, and rising gradually in the atmosphere, till 
he appears a mere speck in the distance, or attidns a height that 
conceals him entirely from the view. In the month of Oc- 
tober, when not a cloud obscures the vault of the heavens, it is 
a beautiful spectacle to observe hundreds of these gigantic biids 
(now diminished to the size of swallows) performing their grace- 
M evolutions, and wheeling misijestically at a vast etevation 
from the earth. The ptdnter, looking at the face of nature, 
would behold the scene as merely characteristic of a tropical cli- 
mate ; white the philosopher, who views every object with refe- 
rence to an ultimate purpose,'t^nnot but admire its adaptation 
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to the peculiar eoonomy of the animal^ and regard the phenome- 
non as a concord in the grand harmony of oreatian. The. food 
of the Adjutant Inrd being wholly of jananimal nalure^^ its .digest 
tion and a^^similation must obviously augment the intamal tempo* 
rature, and theref(»e render its frame less capable of endurii^ 
heat from without. To obviate jthe effects arimng from' this sus^ 
ceptibiiity, nature, then, has bei^wed on him the instinct of as- 
cending to a more rareiSed and congenial medium ; and that he is 
enabled to remain there, it would seem not improbable, is chidiy 
owing to the agency of this organ. Even with the aid^f a glas^ 
we cannot perceive whether the bag is distended during the time 
the bird is soaring in the atmosphere, and so prove the corre- 
spond^ice of the fact with th^e theory ; but as it seems r^siark* 
able that so heavy a hird should continue long pcnsed.in ^^ tnid 
ur^ without some provision of the kind, it cannot be deemed 
unreasonable, I think, if we infer that such may be supplied by 
the appendage now under consideration. 

As to any other peculiarities of structure which may have 
been noticed ia the description, they receiver ready. explana^ 
tion from the well known habits of the bird. The vast capacity 
of gullet, furnished by the numerous longitudinal plicae, extend* 
ing from the pharynx to the cardia, and the encMWous size and 
powers of the stomach, are in perfect unison with his extracM*- 
dinary voracity. To relate instances of this would be co repeat 
an often Umes told tale. In India they are of every day^s oc- 
currence, and would scarcely be credited by those who have not 
had an opportunity of witnessing them. A leg of mutton, or & 
litter of live kittens swallowed whole, prove equally acceptable 
to his all-devouring maw ; and earth, bones, and hair (as the 
above dissection shewed), form a mixed mass, from which he 
appears indiscriminately to draw his subsistence. 



On the Theory of the Jir^Thermometer. By Mr Henry 
Meikle. Communicated by the Author. 

V Auious notions have been at different times advanced re- 
garding the rate of expansion in solids and liquids as a measure 
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of temperature; but it has more generally been admitted, par* 
ticularly of late, that the expannons of gaseous bodies under a 
constant pressure follow the true law of the influx of heat. In 
proof of the latter opinion, it has been alleged, that, when a solid 
is expanded by heat, its cohesion, being greater at lower tempe- 
ratures, resdsts the expanding power so much the more ; and 
therefore, in the lower parts of the scale, fhe increments of vo- 
lume produced by equal additions of heat are smaller than at 
higher temperatures ; or, in other words, that the expansion, of 
solids proceeds at an accelerated rate, whilst the increase, of heat 
is uniform. Something of the same kind, thoi^h in an inferior 
d^ree, is said to take place in liquids ; but gaseous bodies be- 
ing su[q)OBed to have no cohesion between th^r particles, are 
accounted free to obey the true law of temperature. 

With this species of argument I am by no means satisfied, 
because I really cannot pretend to see the force or meaning of 
it ; nor do I think we are likely soon to arrive at any certain 
conclusion, by reasoning on principles which are leiss known per- 
haps than the thing to be proved. Does analogy not rather 
render it probable, that the particles of gases attract each other 
with forces varying inversely as the squares of their distances ? 
Many other objections, and reasonable ones, too, might be pro- 
posed, to which no solid answer can be given. Such, however, 
serve to shew on what a slippery foundation a very general opi- 
nion may sometimes rest, — an opinion, in the present instance, 
with which many speculations must either stand or fall. In-^ 
deed, if authorities are allowed to have any weight in settling a 
disputed point, then I believe by far the greater number of the 
more enlightened are not only favourable to the common theory 
of the air-thermometer, but scarcely entertain a doubt on the 
subject. 

It must, however, be admitted, that conjectures or opinions, 
though supported by numerous and respectable authorities, are 
not to be compared with experimental evidence, or with conclu- 
sions deduced from such evidence by sound reasoning. I have, 
therefore, with the view of approaching a little nearer to cer- 
tainty in a point which is any thing but settled, been induced 
to attempt an investigation of the theory of the air-thermometer 
on its own principles, divested as much as possible of hypothe- 
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tkil iNHrtiBqpitknMu How hr I htae succoeded wlU appeir from 
a carefol peruiul of what follows. 

; For this purpose, I shall set out firom the same principles w^ 
M. PoisBOD does in bis Memoir cm the Caloric of Gases and 
Vapours* ; but it is only for a short way that I can go in with 
the doctrines which that able mathematician endeavours there 
to establish ; because, as wiU shortly appear, his data soon be* 
come both redundant and inconsistent, though not till he has 
investigate the law whidi connects the density a^d pressure 
with the temperature by the common scale in a mass of air, 
when its quantity of heat is constant This law exactly agrees 
with that which our learned countryman Mr Ivory haa obtauied 
by a different process ; so that no dooht need remain on this 
port of the subject, so far as mathematical reasoning is concerned 
But it is not necessary that I idiould be first in possession of this 
law, to establish the law which connects the variations of vo- 
lume under a constant pressure, with the variations of heat, 
though indeed they are so intimately connected, that ^ther of 
them' may be deduced from the other. 

The experiments of MM. Gay Lussac and Welter are en- 
titled to a considerable d^ree of confidence, and from these it 
appears, that the specific heat of air under a constant volume, 
is to its specific heat under a constant pressure, in a ratio sen- 
nbly constant, viz. that of 1 to 1.875, nearly agredng with 
l.d54-f deduced from the experiments of MM. Desormes and 
Clement Adopting this, no objection can be made to M. Pois- 
son^s reasoning till he gets past his equations (5). But imme- 
diately thereafter, in attempting to prosecute the subject, and 
supponng his data exhausted, M. Poisson, after the examjde of 
ihe Marquis Laplace, adopts the well known hypothecs already 
noticed, that the expanaons of sir under a constant pressure are 
proportional to the increments of heat ; and it is curious that 
neither of these distinguished philosophers were awfite that this 
hypothecs was both unnecessary and directly at variance with 
the above mentioned consiani ratio of the spedfic heats. The 

* Armalei de Ckim. et de Phgfs. xxiii. 337- ; P^ Mag. IxiL 32& 

-f JmmcU de Phyrique^ Ixxxix. 331. The foUoviring investigtitioD, so fiir 
as r^^ards the law of temperature, has nothing to do with the yalue of this 
ratio. . 
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9aiip(9qufHftp0 ts, that all the subs^ueiit pari of that memoic eon.^ 
nected with the hypothecs is erroneous. 

Let t be the temperature of a mass of mr, ^ its dennty, and 
p the pressure. Th6n, from known priiiciples» 

p=::b^(l + at)* .,.(A), 

a being the expansion for 1% and b another constant 

When the quantity of heat in a body varies, it is evident tbKt 
the variations of temperature on the common «cale must bf, ca- 
teris paribus^ inversely as the specific heat, from the a]bove 
equation making p and ^ respectively to vary with t^ [whilst tl^e 
other is constant, we have 

d<=— — .do, and cf< = — — i— r.de* 
up '^ a^ . 

Also when the quantity of heat changes in the mass of air, 

let this change be denoted by q ; then the specific heat will be 

proportional to -=?. Hence the specific heat of air under a con* 
stant volume will be to that under a constant pressure as 

* n ' M^ _ jj ^ • • 1 • !• . 

dp'' d^^ 
whence 

Now, supposing ik constant, we have by integrating 

?=B (jfJogP — loge) + C; 

and if, whilst </ = o, we reckon the pressure and density to be- 
come each equal unit at the same instant, th^i C =:: o ; hence 

g = B(ilogp~log<) (B), \ 

To determine the proper form of this Integra], M. Poisson 
deemed it necessary to assume an additional hypothesis ; but in 
that assumption both he and M. Laplace have deceived then^ 
selves. The value they give to g is 

* It must be observed, that, though the indications of an air-thermometer 
be here used, no stress is laid on the theory of that instrument 
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who'e A and B are two arbitnuy constants. : Hence, .wheiy 

d^ =0, dq te p^ dp ; but, by hypothesis, dq ^ dJb n dp^ or 
p K If which is absurd. Indeed as we shall soon see, (B) is 
the only form, which constructed geometrically, can agree with 
the forementioned law connecting p, ^ and t when q=ro; and 
which will make the specific heats independent of the actual den- 
sity or pressure, as their constant ratio requires them to be. 

When, in equation (B), ^ = 1, g varies as log p, that is, when 
the heat varies equably, the pressure under a constant volume 
varies in geometrical progression. If p be constant, the varia- 
tions of q are as those of — log (, or of + log - ; that is as the 

variations in the logarithm of the volume. Hence, when the 
quantity of heat varies in arithmetical progres^on, the volume 
under a constant pressure varies in geometrical progression, or the 
real temperatures are as the logarithms of those on the common 
scale of an air-thermometer, reckoning from — 448°F. or — 26G°.7 
cent, and placing the new zero at — 44T F. or at — ^GS**.? 
cent. The absolute zero might thus correspond with the first 
two of these numbers, or with m'mus infinity, by the new scale ; 
but this is a point which I do not pretend to decide. 

The divisions on the scale ought therefore to form a geome- 
trical progression, increasing with the temperature, instead of 
being, as at present, equal parts. 

When j = o, p = 5* (C). 

Let r be the temperature when p and ^ are each equal unit ; 
then, if these vary while g = o, we have from equation (A), 

£ = 6(H.aO = ^f^* = «*- (D). 

The change of temperature, by the common scale, produced by 
the change of density from unit being i . 

Equations (C) and (D) are equivalent to M . Poisson'^s equa- 
tions (6) ; or to Mr Ivory's equations (D), PJiU. Mag, Ixvi. 9. 
They form the law which connects the pressure and density to- 
gether, or with the temperature on the common scale, when the 
heat in the air is constant. 

But the relations of the difierent quantities may be more 
clearly exhibited by means of a geometrical diagram. This 
will appear whilst I proceed with the construction, illustrating 
it, at the same time, by a sort of example. 
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On the common scale of an air-thermometer, let the straight 
line AB = +''-^-<^r ^^^ ^ ^^^^ ^^^ ^^ right^'angles to 

AB, making BC to BD as the specific heat of air under a constant 
volume js to its specific heat under a constant pressure, or as I 
to At. Through C and D describe two rectangular hyp^rboW 
havmg A for their centre, and AB for an asymptote. 

Let r—r, the temperature of a mass of air, be incrfeased r 

d^rees, or from B to E : Then AE = l±fLl. jy^^ ^^ _^ 

rallel to BD, and meeting the curves in F and G ; hence 
EF : EG : : 1 : k, and so of every such parallel. If this in 
crease of temperature take place under a constant volume, tlie 
additional heat may be represented by the area BCFE, bui if 
under a constant pressure, by area BDGE. For in the hyper 
bola, as is well known, the variations of the area are as thoi of 
the logarithms of the abscissae. Suppose the temperature to 
have increased under a constant pressure, and then let the vo- 
lume of air be instantly reduced to its former magnitude, the 
temperature by this operation will be farther augmefated i d©. 
grees, or from E to H, makbg area HIFE = CDGF. For 
the heat at first added now brings the temperature to the same 
pitch, as if it had been added to the original volume all the 
while invariable. 

By the property of the hyperbola, the area BCFE represents 
AE 

% AB* ^^'^ ■'*' ""^ ^^^^ = CDG-F = (Af — 1) W :^ 

• •" ■ ' ' • r AB- 

= log^H and therefore ^''^ ^ ^^ 
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But AE = ' ^ ; AH = '■ ■ — , and the compreak 

8ton has eyidently increased the densdty ift tke nUio of unit t9 
AE „ 

AB = «- ^'°"" 

^-1 =i+i[l±^, as ki equation (D). 

Again, area EDGE = & log ^ = afea BCIH = log ^, 

and the couipresaon has augmented the pressure in the jratio of 

AH 
unit to -j-^ = /). Hence 

p = f *, as in equation (C). 

In the hyperbola, as already hinted, the areas yary arithme* 
dcally, whilst the abscissae vary geometrically. But the varia* 
. tions of the area represent variations of heat, and the vari»* 
tions of the abscissa represent the corre^)ondiBg variations of a 

volume mder a constant pressure, or of pressure under a eoB- J 

stwt wltme* So that, besides agreeing with the odier can-* 
duaons, this construction exactly represents the former result^ 
that the ve^l temperatures are as the logarithms of those on the 
common acale^ reckoning from -—448° F., or — 966^.7 cent. ; 
and placing the new zero at — 447* F., or at — 265^7 cent. 

The law of temperature now given, stands on a much surer 
foundation than any other that has been proposed^ and afibids 
ample ground for questioning the present graduation of our 
thermometers* Were DG a straight line parallel to AB, as the 
ordinary graduation supposes, then, whatever CI might be, it 
IB evident, that, unless in a few particular cases, very Httle 
change of t^nperature could be produced by a change of den- 
aty ; because there would not then be that inexhaustible source 
ci both heat and cold which experiment proves, and whidi a 
line diiFering much from the hyperbola could not supply. In- 
dependently therefore, of more elaborate proof, this considera- 
tion alone ought to overturn the common theory. Tins law al- 
so ^^ some oountemnee to th^ MtaoBi that the ifuaikdty ef 
heat in bodies is infinite, compared with all the change that we 
can efiect on it But it ill agrees with the opinion of MM. Du- 
kuig and Petit, that the absolute zero on the common scale may 



be infinitdy remote^ and yet tb« quantity of heat finite* I^ 
d«ed, this opinioo ia itself a cdntradictioa in tccms^ with le- 
gard to the heat in a thermometer, considered as meHmiiiBg its 
own beat. 

Mr Daltcm sufqaoscd that mercury expands as the squares of 
llie true temp^atul'es, reckoned from its freeztng pcnnt; and 
that, t«ktively to the di^rees of this scale^ taken in aiithmeti- 
«sl proj^resttoa, the expansions of the gases piDoeed in geome- 
trieal progresiion. But the researches of M. Gay Lussao^ Dr 
Ure, and of MM. DuloDg and Petit, have pfoved &tal to this 
hypothetical jiaw of temperature, and have shewn, that mercury 
and the ga»ss observe the same law through a great range, Only 
at length diverging very slowly. So that after Mr D^ton^s et* 
roneous fM^ogression in the expanaonof air relativdy to the mer- 
euiial thermometer is corrected, the relation between his scale 
and that expansion is curiously metamorphosed. It is thus eri^ 
dent, thai his scale bears a totally different relation to the corn* 
nson Qdercurial thermometer from that of tibe law I have invest 
tinted: the latter only differing about half the quantity that 
Mr Dalton^s does from the old scale, between the freessing and 
boiling pmiits of water; especially mce Mr Dalton^s scale^ aa 
actually constructed, differs less from the old one than hia theory 
strictly allows. The nu^e scientific part of chemistry certainly 
owes mueh to Mr Balton ; but thou|^ bis law of' tempenKture 
had happened to be that of nature it was still to be consideraA 
unknown^ and entkled to no confidence) so long aa nothing 8a#i 
tlrf«ett>ry was advanced in its bdiidf. 

The specific heat of a given weight of air, is cateris. 
independent 0! its d^osity or pressure. 

'Par^ in the torm^ figore^ let the temperature of this air 
i«spond t6 the pc^nt E^ and let £F x 1° and EG x l"" hete^ 
speetively thd specific heats under a ewstant volume and coPf. 
slant pressure ; suppose the air now to be ccxidmied till ita teuK 
pemtitfe rise t0 H; then HI x 1% whidi is less than £F x 1%; 
w^l be ks spedfie heat un4<«* ^ eonstant vcdinne relatively to -. 
tlie common scale * ; krt whiljsl the tenqji^nKtuce $inks to E, 

^tm^mammm^mmtm m I I ^^ t t i i< ti « »■ j t | > ■ .i |i H 1 1. I j p I I i ii ■ ■■ 1 M i M .t. i I I J t I i > t i ii r -^ 

^ It is obvloui that the gpma&t bsat Qf.anv vvlatiTelj to the true.ical^, 
must be independent of the temperature. 
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still, under the same. reduced volume, the specific .heiit wHl yoA 
•regain- its former value EF x l""; and the same may be proved 

of EG X 1°. 

What a difference between this dmple result and the con^ 
plec.conclunons which a gratuitous hypothesis has enabled the 
Marquis Laplace to state in his Mecanique Celeste, and M. Pois- 
son.to copy from him, as already quoted ! And yet, had they 
•used a diagram even with straight lines, as their, hypothe- 
sis required, they might have obtained precisely the same result 
as I have got. . For inconsistent data sometimes produce a cor*- 
rect result. This, however, only happens when, opposite errors 
destroy each other, or when part of the data is allowed to lie 
dormant. 

. . The specific heat of steam is very likely independent of \X% 
density ; and if so, ought it not, under a constant volume,, to be 
equal that of water ? And if the specific heats of equal volumes 
of elastic fluidisl, as iuialogy would almost lead us to suppose, be 
the same. under equal pressures and temperatures, the spe^^c 
heat of air would be '6£5 under a constant volume, and *833 
under a constant pressure ; about three times the common esti- 
mate, which is very uncertain. But this is merely thrown out as 
a conjecture. , 

' M. Poisson^s memoir being nearly related to the foregoing 
inquiry, I have, for the better pointing out the errors into which 
^t illustrious author has fallen, keptxloser.to his method. tl^ao i 

was otherwise necessary. It must now be sufiiciently evi- 
dent, that his hypothesis, so often ^mentipned, was both super- 
fluous and at variance with' hi& other jninciples. In the same 
memoir, M. Poisson acknowledges that his theory of the ex- 
panuve force of steam is far irom accounting for the econ<»D[iy 
of heat, which experiment indicates in the use of high .pressure 
engines. : This fumidbies a farther proof in .favour of the Jaw 
we have investigated ; for, according to it, when the tempera^ 
ture is elevated, the force even pf air having its density cop- 
stant^ increases in an- enormously higher raUo than the quantity 
of heat does, viz. in geometrical progreasion, whilst ^e heat in- 
creases in arithmeUcid progression. Thus, calling the heat unit, 
which doubles the force when the density is constant, we .shall 
have the following two series : 
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1, «, 8, 4, 6, 6, &c. 
% 4, 8, 16, 82, 64, &c. 

the upper being the additional heat, and the lower the ratio in 
which the force is augmented. But all this is on the supposi- 
tion that the density does not increase with the temperature ; 
whereas the density of steam in a state of saturation, augments 
in a ratio almost as much above the second of these series, as 
that exceeds the first Now the temperature of all elastic fluids 
is increased by condensation ; that is, the same weight of steam, 
at a given temperature, contains less heat as its density is greater. 
These arguments, I presume, would more than account for the 
saving of heat which experiment indicates; and, for this rea- 
son, they are the more satisfactory, because high pressure en- 
gines work under many disadvantages, the greater excess of 
their temperature above that of the ambient air subjects them 
the more to its cooling influence. 

From what we have seen above, it is extremely probable that 
the absolute quantity of heat in bodies is very great. This con- 
sideration may assist in accounting for the heat which becomes 
sensible in the case of friction, of chemical combinations, elec- 
trical phenomena, combustion, respiration, and in many of the 
other operations which take place in the economy of nature. 

The chief points discussed in this brief essay are highly im« 
portant in the doctrine of heat; and when once it is known that 
they admit of such proof, I expect to see them investigated dif- 
ferently, and no doubt with improvements. 

Observations on the Structure of some Silicioics Sponges. By 
R. E. Geant, M.D., F.R.S.E., F.L.S.,M.W.S., Honorary 
Member of the NortheKn Institution, &c. Communicated by 
the Author. 

X HE existence of sUidous spicida in sponges, and in other 
genera of zoophytes, has been long known. Pallas sixty years 
ago described the Alcyoniitm aurantmm^ Akyonium cotoneum^ 
and Alcyonium asbestinum^ as composed of minute asbestine 
needles, which he compares in hardness to pumice (El. Zooph. 
p» 344, 357, 360.) Ellis seventy years ago, Gmdin, Lamou- 
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roux, have described the, hiurd glassy neqdles compofliDg the 
axis of the Gorgomcu hrunreWj m ammal which possesses re- 
markably large ei^t.tentaculated polypi (Sol. & Ell. Cor, 
p. 93.) Montagu ha» described, these rigid asbestine or pumice- 
like spicula in three dT his species of British Sponge^, Sppngia 
pcnidUiLSy S, verrucosa^ and S, pihsa (Wem. Mem. vol. ii. p. 93. 
ei seq.) ; and the same hard glassy asbestine or silicious needlea 
hi^ve since be?n observed in different species of Teihyay Cyidoh 
nium^ SpongiUa^ CUcna, and in a great variety of marine 
sponges. The extreme hardness of these spicula, however, is 
the only character mentioned by preceding authors as indicating 
silica to be their component earth. Not only the hardness of 
these spicula, and their power of resisting heat, but also thdr 
regular form^, their sharp points, and even their mode of ar- 
rangement in several sponges, were known to our countrymaii 
Ellis, who has described the spicula of the Spongia tomentosa^ 
and represented their mode of grouping roui^d the fores (Cor. 
PI. xvi. fig. D.), and mentions, that when they are burnt and 
rubbed on the human skin, they pierce it, and excite an itching 
pain. The regular forms of the spicula of several sponges have 
hf^Xk represented in the plates of Ellis, Cordiner, Lamou]x>ux, 
and they have been noticed by most writers, as Ellis, Gmelin, 
Montagu, Lamouropx, and Lamarck, in their descriptions of 
certain species. Donati had showii the eximple so ea^ly as 
im by describing and repre^nting the fo«n3 of th. s A 
and thw mode of arrai^mept in other zoophytes (Storia N«t. 
Mar. dell' Adriat.) ; the useful example of Donati has l«w 
rarely followed, but its advantages in the study of poljrmoiphous 
zoophytes will probably one day be miore highly appreciated 
from the constancy axid preciseness of the character it fiords. 
l!*he i^ponges in which I have found the spicula to consist of 
silica, I have termed sUuAous sponges, to mark theni as a sepa- 
rate group, distinct from the homy and calcareous species al- 
X€#dy de^bed. The ^icula of silicioi^s ^nges are geft»kHy 
smaller and simpler in their fonns than the oakareoufl* They 
C9A be moice. easily examined as the connecting ^mal matter 
enyek^ing them can be completely removed by the blowpipe, 
or by oofus^tr^ted acids, without injuring their symiQe^cal 
foapmy and they can thus be quickly obtained isola^ for mi- 
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tffogcopiml esflniaatioB, oa pkitai of i^ttMs «r betweoot tbtt 
«edie(» of idea, wh«e tfaef taity bci {meMrred fiir any pariodL 

The Spmgia papiUoifii of Pallas, Oititliii, MMtagu, iad 
Lmmnvoux, whkib m bjr fiur tlia oaoBt abundant species of tbia 
4itiiaaal inhabiliag the Briliih fl fc e w B % affoida« good illuBtnidoiii 
«iot eoty of the sUiciow aus, bist of that paouliBr ^ple feraa 
of siNMbnn, which I huem considefed as die first or most ele^ 
tuentarj in BMiine spougea* This species- is vMosuoned by FaL 
ias, asaftijriilJbittaatof tkeooetof Ainenea* lloirt^gu faand U 
oosDasoa on tbeeoast of Deronabire, and I bave found il alwaN 
dant eo sevend fiarts of the east and west ooosts of Seothoid^ oq 
the north ooast of Ireland, and on the sfaones of Bute, Uay, 
leaa, Stafii, Skye and Arran ; butl havefowheremetwitkitao' 
iai^ and abunduit as on the south side of the Frith of Forth, 
where k seeme to enjoy its natural climate. It ia geueraUy 
aesn at low-water mark, spreading on the sides of rocks a» m 
thick soft spongy covering, of a yeUow or grecsi eoiour, with 
BumarottB comeat tubular papiUse projecting irragularly fironi its 
aurface; its proniaeat papiH» are all terminated by wide fecal 
orifices, with this translucent asasgins, sometimes quite circular^ 
and sometimes preaenting a very inegidar broken oulhae. It 
eisciaei in porti^Bs, fatMn half «n indi to an indi thick, and from 
a few inches to move than a loot ia breadth ; smnetimes it ap» 
peaas as a sia{^ iaalated pi^la, growii^ on dfe side of a rods, 
0t on the root ei a fucfu& Its surface is sometimes yery smoeCib, 
sometuiMs slightly oonrngpited and uneven, and is every wheK 
eoveicd with very minute regulaiiy formed pores, visible to the 
naked eye, which give the surfiice the appearance ef the finest 
gaane^ The papiBarit not only has a great range of eobnr 
from bright yeUow, tlnoug^ the intennediaite shades, to dark 
sea-green, but it Itkewtae presents the greatest variety of sut£m» 
of any ci the spreading species met with in the Frith of Forth ; 
and,^ I hafve no dbubt, that some of these varieties of outward 
fonn, have been described a(nd represented as distinct species; 
The papillse, though genenitty very irrq^ular in their distribu^- 
tiony not unfrequeitly unite from their proximity, so as to foim 
elevated ridges ; 'and when these ridges hiqspen to fie in a straight 
and parallel direction, they give the surface a crested appearance, 
as Mpresented by Mr Ellis, (Phil. Trens. v. 55. PL II. Fig. 6.) 
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At other times, we observe the papilke wal^dymid gnulually 
raised, as- to produce only an undulated smooth surfiioe ; tbb is 
fra^uaitly the case where it is much ^posed to the direct force 
of the waves or currents, or where it envelcqpes the xoois and 
stems.of marine pknts. Itis^mcnre probi^le that these varieties 
of form depend on situation, or other ao(»dental circumslances, 
than .that they are perpetuated by gen«»tion ; for we scnnetiines 
find these di£ferent kinds of surface on the same spedroen. 
Where the papiBa has a rq^lar conical form, the margins of its 
ftaai orifice are circular, thin and translucent, but in t)ie ridged 
portions the fecal orifices are often very wide, with abrupt irre- 
gular broken margins ; when we look down into one of these wide 
orifices, we distinctly perceive, on every side, the terminations of 
the internal canals, which unite and widen as they approach tbfs 
orifice, and. open, at such an angle, as to throw their currents 
nearly in the direction of the main stream. This part. .of. the 
imatomy is beautifully exhibited, by.cuttii^ a living papilla per- 
pendicularly into several sections. The ova, in this spedes, bc^ 
gin to appear in the deeper parts of its substance b^vi^een the 
canab, near the end of February ; they are in full mat\irity in 
May, and not a trace of them is discemifajie in its texture at itbe 
end of June. The surface of the papUla/ru is c^ten.quite green, 
tfkhough its whde texture within is filled with ova of a lively 
yellow colour ; aiui sometimes we find a spedmen, some parts of 
^irhich are 3rellow, and others green, although the whole interior 
iff equally filled with ova. In dried specimens of the papUhris 
the internal texture may be rendered, as soft as the .finest down, 
and of a pwee white colour, by careful and repeated maceration 
in hot water.; in this condition, the part covering the whole oiit^ 
surface appears like a thin white calcareous crust, lying . loosely 
over the downy texture, and everywhere dosely perforated with 
regular minute angular pores, which are now rendered more dis- 
tinct, by the removal of thdr soft parts, and by tfaie oontracti<m 
of the loose fasciculi wludi surround them This thin white.skin- 
ing porous corvering contains no lime, but. appears to. have bean 
sometimes taken by authors for a calcareous crust, both in spoi^es 
and in other allied genera. 

When a very thin portion, cut from the suifaoe of the reoent 
papillaris^ is viewed on a plate of glass under the microscqpej- we 
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observe the whde texture to comaist of pAyganal pores systcnuu 
titsally, though somewhat rudely, ooustruGted of loose facKiculi of 
minute transparent, coburless, pointed, and slightly curved; 
needles, entirely imbedded in a viscid yellowish translucent mat- 
ter ; and we cannot fail to be convinced, on the slightest inspec- 
tion, that the form, oze, composition, and arrangement al thesis 
needles have a perfeet relation to the function they fulfil of form- 
ing and defending these passages, and that the spicula could not 
posnbly have been pushed into this dense systematic order round 
the pores, by worms, insQcts or animalcules' piercing and traver-' 
ring the soft surface, nor have we the least acquaintance with 
any inhabitant of the ocean, capable of secreting such singular 
crystalline bodies, and of piling them up into so complicated a 
fi&bric for the protection and development of its ova. We shall 
see ftirther proofs of this in the anatomy of the soft parts of this 
animal. By allowing a portion of this sponge to remain a f^m 
hours in a watch glass with nitric, sulphuric, or muriatic acid, 
die soft connecting matter dissolves, and the spicula fall sepa* 
rate to the bottom, vdthout having suffered any change in their 
size, form, or appearance. If we rub these spicula with a wooden 
oir glass nxl against the bottom of the watch glass, after pouring 
off the add, and washing them with water, we feel distinctly, 
that they are of a hard quartzy nature, and that they out the 
bottom of the glass ; with a lens we can perceive the minute 
stfeaks they produce, when they are rubbed on the surface of 
smooth glass. ^ At a redheat the i^icufai sufibr no ahange, but 
when they are kept at a white heat fi>r a few miimtes by the 
Uowp^, they become semiopaque and white, and some of them 
are observed to dilate and burst. When the spicula have been 
simply deied, we can perc^ve by the microscope a distinct cavi- 
ty witUn them, extending their whde length, and completely 
duit at both extremities; probably some fluid matter within that 
cavity prevents it from being so distinctly seen in the reo^t 
i^cula. To try in a more satisfactory manner the silicious na- 
ture of these spicula, I removed.ihe animal matter by meamof 
the bbWpipe from a portion of the papUlans, and formed the 
remaining dried axis into a paste, with thr^ or four times its 
bulk of pure potassa. On exposing this mixture of spfeulaand 
potassa, on a tin plate for a minute or two to the flame of a can- 
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dK A w^it;^ briltk diy enisl mi» produced, wbiob. wm etttiailjr 
ai^ilUe io >ater ; on ^vamimng Ae a^Uioiift aolulieM of iMii 
ciuit« under the microaflOM* I £Mi&d Uut the iifaittiii 'mifHla 
had bi8B fiued by the «d of the iilkiilt« and had eoiiimiy ditap 
paarad. I hate n«rr preMrved the ipkula of this apc^gp ^ 
nooe than tweatj montba inmenwd in nitm^ tulfihum, and 
nyirialic acUi^ aiad th^ haive sufft^ood no c^wiffa in their haid*> 
iM^ AJie) tvansfNirenej oi aj^nuBaeWy ; they stiU sqmtdi g^bsa, 
and i«tai» thw sharpest pobts unUiuitsd. Frooi tjbe spioilA 
suffering a diminiition el* theHT traaspavenqr, bgr Usfee a^Uen of 
bfplf i( ia inrdMife that they possesascmie aainial matter in thsir 
oompositiesit which, however, wotdd be i^ery difficiik to dsVHNi* 
strale. Mr Children ia said to have detected^aiiMal wattec in 
the siliciQus sfwcnla of soaae spedea ef Tetbya,. (An. of VhSL^ 
iwl. XX. pw 481), hut bia ezperimenta have not yet been made 
hmms. I have not bad a» oppoi^unity of trying their sohtbilii- 
tjr in flnorie acid, and have relied on the above cbemcal cbaiaar 
lacsi^ in examining tbe silidoua spiciila of marine spangi». The 
qpiqiila of the Spa^gia frnpUbiris very mueh resemble these of 
tk^ ud^;i9f^sJb jf?*init2ia ^ they wresli^tly curved^ tbickesi in the 
middle^ ffom wfaieb they taper gradiw^y to a sharp pointi^ eaefe 
gid^ they are <tf one form Ihoni^ of very diAient aiaes^thdir kngtb 
nmgea&emthetend^tothefiflrai^ofaJtne, and dieir cfaach 
tctfinrntiheaia^thto^the tenth of diatqffthiiman hair. Xh^hnae 
n-vitaeoua bistie, their texture appears quite hanogennoiia,; and 
4bnr i nlcro al ea vity oocnpies scaicdiy a thiod of their diamatar. 
ISbfsj enhihil neidMr j«uits> fibres^ nor ^lanwihv bodiea in their 
anbrtwm^ nor any kind of motion of themselves^ or mtbm Hum 
maaty<f and appear insapnhte of contributing to peodnae the 
cttOBsnla of this animal^ both fsam their arasngement nmnd the 
posaaand canals, and from thdir internal oasrky bong oomplete- 
Igprimtat.bothenda. AnnmbeEof these s|rieiila 'Iy«n(g in. the 
ssnut dittcrion, and dose to each other, foaaafiuKaeuliis,.tbefii»» 
cienli adiidi He parallel to the snrfaee, and Soast the strong 
valk of the poEBi^ magr be called the &Qiifi(2ii^ ^^deiifi of the 
peai^ toiiislanguiflhthenrfixim certain oth«ra» which pg^^ 
the Bsargia over the entrances of the pores, and ace tanned the 
ii^mdu^^fimsktdi of the porea. Both bounding and defending 
fimcioult aae aeen aibo in the course of the canals^ and the 



towwdting itmwxHi oear the poreii «« obierved to n^Eocd «tticfa^ 
nM»t lo 9k\esy doUMte a p pw a tu s <»lcttl«tQd for H^ furthitf dew 
fcaoe^'ef tfa«a#.{Mis9«^eR frc»n iardga t^odiea, aiid for aawtingja 
thi9^ pi)Qduetk»i «f the eunroiita. Toavoid enrQiiieoja&bjqMtbesei- 
m <««)qiMwg iilto tbe nalujse fA tlu» peqikxii^ substance, it wiU 
b(^4)f sQi»e «d¥iuit{^ tp Qodce e^ery «ajiutte piesce of struKTtuxe 
wUdbk w«^iUu«tiate its mode <^ existeooe, explain itgf^iwctioqg 
<^^^p ta^stiiigubh the^iqpecies, and it will be proper h«rer 
ays. in oth^ paxt» of aMtamy^ to adopt a teobmcal language for 
paieta t^ 9f^ of coaatant occunreuce,, and importaol; in the 
aeooQi&y of tfae aoimal. Although the spi/Qulum of this spanga 
agreeef with that <£ the spongilla friabilis in being curvedi and 
pcdated at both ends, it differs from the latter in being thickiesat 
in the middle, ^nd a Uttfe les» in ^ize. This double painted 
(U8i&mic«^ed spiculusi B met with m several other spoog^ 
«d always «««« «u«comp«ed with another fom huti^l 
viodifieations, so that k affords a determinate and eaay meaaa qf 
subdividing tbe great tribe of silieioi:^ sponges into lesser groupa. 
We observe thia first form of spiculum likewise in the Sfongifik 
ureK» or tomerUam^ cristate^ codliia, oeultUa, prolj^a, dichak^ 
tmj palmaia^ &c«, but in the four last brandied species it ia 
vevy minute and ipodbedded in a tou^ Ugamentoiia mattoKf 
which, in the dried state, assume afaintrasendJanoe to thehoiaiQ^ 
tubular fiio^ of the & commmAs* It would appear fxmsk eaU' 
aminatioii ^ some tropical species^ that ihe traasitkai from 
the n&^oMs to the homy a3us taJ^es place by the spicula he^ 
oowing ««« «d ««re nuBute, and thew ewdoping matter 
m4Kre. tou^ and ihrous. 

The saQcmd remarkable form of silidcius spieulum m^ witb 
in, uiame vpoog^ is thl9t whicb presenta only one poinded ex« 
ti^^ty, while the opposite end is eitheiF awiply rounded^ or ia 
ditoited into a distinct spherical head, like that of a common pin. 
Ha &e spedes ahready frequently mentioned in this, memoir, un« 
der ti^ name fd Spongia pamcea^ and which agrees with tibe 
<j^ara<sters given x£ that spedes by I^anuwufioux, (Hist. deM 
IPsii/p. p* JiSS>.> in fanning irregulm: spreading masses more tkm 
an inph ifiid^, a^d pi^esenting in the dried state a white oeUnlei: 
texture, like haifd bread, with a flat and very porous suxfiiee, 
we hs^ve the inogt familiar and distinct exam^ of the ope* 
poiAted sjuculum. The spicujb of the pankea are siliciouS| 
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straight, thick, short, cylindrical, pointed rather obtusdy and 
suddenly at one extremity, and rounded, but not aweOed at the 
other ; they are of various thickness, but of one form and length, 
they are fused by the aid of potassa, resist heat and adds, scratch 
glass, &c. In specimens t)f the panicea which I brought this 
summer from the Island of Staffa, the spicula have the same 
characters as in those which abound in the Frith of Forth ; 
and the same form of 'spiculum is met with in the Spongia pa- 
rasitica of Montagu. In the large Spongia patera of the In- 
dian seas, many spedmens of which have been ktely brought 
to Europe, and six of which are preserved in the Museum of 
our University, measuring from two to four feet in height, the 
spicula are silidous, long, thick, cylindrical, slightly curved, 
pointed at one end, and in place of being simply rounded or 
truncated at the opposite end, like those of the paniceay we ob- 
serve them all headed like pins with a distinct sphere or round 
bead on one extremity, which has twice the diameter of the rest 
of the spiculum. I have elsewhere shown that this one-pointed, 
curved, headed spiculum, occurs in the CUona celakiy a zoophyte 
possessing polypi and very distinct irritability^ (see p. 80), so 
that it would be highly interesting to examine whether the cup- 
Ifte sponges, found so abundantly near Sincapore, do not ma- 
nifest likewise some signs of contractility in the living state. 
' A third distinct form of spiculum, met with in silidous spon- 
ges, is where one of the sharp points is lost, and the whole 
[Spiculum appears to be composed of a series of round transpia- 
rent beads, diminishing in dze from one extremity to the other. 
TTiis remarkable form I have yet observed only in one species, 
a thick, branched, tubular, yellowish brown, rough, wiry sponge 
from the Indian seas, from the zoological collection of a zealous 
young naturalist Mr John Coldstream of Leith. The bran- 
dies are about 1| inch in diameter, cylindrical, dichotomous, 
tubular, of a hard and very tough texture, and marked on 
the outside with distinct open round pores, which pass direct^ 
ly through the thick parietes, and open into the internal tu- 
bular cavity by somewhat larger orifices. These tubular brandi- 
es are of course open at their free extremities foi^' the exit 
of the currents; their' openings are cylindrical, wide, and 
with rounded margins. ' The remarkable notched 'spicula are 
seen with the naked eye projecting on every side perpen- 
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dieuiarly from the margins to the centre of the poies^ in 
which pomtion they are fixed by a lough and almost homy sub- 
stanee envelo^ng. their bases. NotwiUustanding, Uie regular 
n otdbed or jointed appearance on the outer surface of these spi- 
cula, we pmdve with the microscope that th^y are formed of <»ie 
piece, and have a distinct continuous cavity within, shut at both 
ends, like every other cavity observed in marine spicula. They 
are comparatively strong spicula, from their thickness «id short- 
iiess, and are acutely, pointed at one end. The connecting mat* 
ter envek^ng thdr thk:k ends, resolves itself by maceration iolp 
.bundles of delicate ligamentous threads ; but this appearance is 
never to be trusted in sponges which have once been aUo^i^ to 
.dry, as parts then become hard and fibrous, which we observe in 
the living state to consist of a soft homogeneous pulp. This 
third form of spiculum is so very distinct from the two preced- 
ing, that it is probably not confined to this one species of aoo- 
phyte, but may be found, like the other two forms, to belong to 
an extensive series, yet unknown,, however, to naturalists, anjd 
concealed like the present species in the depths of the southerii 
hemisphere. 

- A fourth form of silicious spiculum is seen in the long slen? 
der asbestine filamaUs, composing the axis of the Spongia ve^h 
Hlabrtifn^ Linn. When a portion of this fiin-shaped sponge 9f 
the British, Norwegian and American cc^ts is kept for squmi 
minutes at a white heal by the blowpipe, to remove the aninial 
matter, and is then plunged into strong nitric acid, it be? 
comes easy to reduce it by the pressure of a glass rod, into its 
component spcula, which we feel by the pressure as well as. by 
their resisting, the acid, to be of a silicious nature. Th^ are 
neither pointed at xheiv extremitiernor notched on the surfi^ce^ 
but consist of smooth, long, uniformly thick, transparent, waved 
rods, obtuse at both ends. Those forming the so^named wood}^ 
veins of this species, lie close and parallel to each other in dense 
fiweiculi, whicb arc disposed in a lon^tudinal direction from tfae 
base to the apex of the sponge. And the sjacula which. fojrpEi^ 
the loose porous surface, have one end ins^ted into the denser 
central fasciculi of the woody veins, while their opposite end 
projects outwards at right angles to these fasciculi. The waved 
direction of the remarkably longsihciousfilametitsof this sponge 
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m % BBotwacy nesidt of tht kbd of bMiieti.in)rk diey «se «ft- 
]ploycd to oeDftriiot Tlw same fam of ipieiihini kowt widi in 
liM iSjpon^ M#pida and S. JruiicoM Moot. ; but in die ^frwtf- 
eo»a n u vtary shott. 

ThMe general fonn* of aiiicMxui spiettlm.Bre ymnaody soniiB^ 
ed in diiiefettt ipecies of flponge^ though tbey am rtgidar aad 
eoMtant in the oune ; aad thcce may be jonny other geimai 
fenn wUeh htemt not fbllm mthin my lintited ofaiervatiaii^ or 
brioDging to speeies yet undisoovered. As thedender ritronB 
tpicidiini, acutely acuminated at both endi^ m the fimt. met 
wtdi to the nmplest and meet inq^ular of the marine spongei, 
and also in the freih-water ifWDge, asimpkr aad older aoopfayte 
than any oF the marme species (aee Ed. PUL Joufn. voL xi«. 
pb 888), this spieuhan may be conadered as the first or simpkst 
in themlicious sponges. It is easy to observe^ hoivierery in these 
spo n ges, that only one of the acuminated points of the spicula is 
employed in the defence of the pores and canals, while the other* 
sharp pmnt is fixed and imbedded in the tendar substance of 
die animal, which it is apt to pierce and tear on the slightest 
motion. The second form of spiculum, therefore^ where the 
unoecessary and probably hurtful imbedded point has been re- 
moved, either by being simply struck off, as in the iS^. fiamcea^ 
or by being still further softened by the adcfition of an enbu^jed 
SfAerical head, as in the j9. patera^ seems much better adapted 
tor insertion into the mtt texture of this animal^ or for defending 
its pores and canals, and probably was of later fi)naation than ~ 
the preceding form. It is found in some tropical specie% and 
in the Cliona, an animal already possessed of distinet initdnlity* 
The numerous ineqaahties of the wailed sotfaoe and thofoimd 
extremity of the thkd form or johited spiculum mittt add to the 
safety and strength of its atlarhnwnt to the soft parta; aad tbd 
shortness and thidcuess of this spiculum peculiaily fit it for waiid*^ 
mg off the assaults of extraneous bodies firom the pores of diiaani^ 
mal, for which office it seems to be allotted in thespecimea bafaro 
me. It may be supposed, that, at the time of its fbsmatioB^ aa»» 
maleules of a larger magnitude swanacd in the heated ocean; aad' 
thie strongs medianical protection of the pores aeems to faavelNMi^ 
tlie more necessary, as no animals had yet been fiormed which 
eould contract md shut their superficial pores by a Tstal effiEirt like 
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the ClioiM, Akydiiuni, Lobiilam, Igc It is interestiDg to ob- 
serve, that the earthy matter d the skdetoo of thcae earliest in- 
habitants of the ocean, is the same with what we knoiw tor hare 
pared the bottom of the Tast abytss at the remotest periods we can 
i«ach of the earth's history, wfacdier we iwapne iheriUca of the 
primitive rocks formed by the oxidation of the solid aurfiice, cnr 
preei{Htated from the supermcurabent fluid. The appeamnce of 
many of their crystalline siHcBoos pcnitdd qacula ia the same 
with that of the slender hezaedral acuminated prisms which si- 
lica naturally assumes in the crystallized state ; and die siUcious 
crystals formed by nature contain cavities and flmds like those 
farmed by organic hfe. The laws, thetefore, which regulate 
the forms of the simplest oticioas spienla composing the skeleton 
of the marine sponge, do not appear to differ much from tliose 
whidi regulate the forms of fanrte matter. 



^ a VoffOge ^ Reiearek. In a Letter from Captain 
Basil Halx^ IL N., to Professor Jameson. 

Xn answer to your questions as to what would be the most 
useAil objects of inquiry, were a voyage undertaken for tfae^ex- 
piesB purpose of research, I beg leave to offer youthe foilowiii^ 
iemflarks,-^-die result of a good deal of lefleetion on the subject^ 
and of some personal experience of those points in the investiga* 
turn most important in practice. 

Voyages <^ discovery, as they were fono^ly called, seem none 
dk an end ; since all, or very nearly all, the navigidUe partfr of 
the esorth hove been pretty well ex|dored. Much, however, i^ 
mahM to be done, in order to oomplete the w«vk oonnneneecl 
by femer voyagers, in a manner suitable to the greatly inpnv'i. 
ed means, and the stSI raoie eoligbtened ideas, of the day. 

It may assist your apprehension of the sulgect, to ehss the 
different olgeots of iaquiry under distinct heads, that their inu. 
portanee may be examined separatdy. 

Fint, To make observations having direct and inunediaie 
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utility in the practice of Navigation, and the advanob- 
ment of Greographical Science. 

Secondly, To institute experiments, and smes of bbserr 
vaticns, calculated to improve the Theory of Naviga.. 
tioD, by furnishing mathematicians with data for the 
correction of Nautical and Astronomical Tables. 

Thirdly, To ascertiEon the resources. Nautical and Commer^ 

oial, of remote countries. 
. Fourthly, To make observations of a scientific nature, in 
places distant fix>m England, and under circumstances 
of situation and climate which are not to be obtained at 
home ; and n^ch, indepoidentiy of their own local var 
liie, would in many cases enhance the importance and 
utility of observations already made ; while, at the 
same time, the field of new knowledge would be ex- 
tended and endosed, if I may use such an expression, 
and that of prejudice and error contracted. 

Fifthly, To attend to that class of topics called Popular, 
having less in view any precise object of utility, than 
the rational amusemaat and information of persons who 
have no means of investigating such subjects for them- 
selves. 

The desideratum whi^ is unquestionably of most importance 
in practical navigation, is the exaet measurement of the Diffe- 
rence of kmgitude between jdace and place, especially between 
those headlands and harbours generally used as points of depar- 
ture by ships starting, or which are looked out for as land-marks 
on liieir return voyage. It is not necessary this should be done 
with that rigorous pfedskm used in trigcmometrical surveys. 
The well-being of navigation, however, certainly requires that 
this element should be determined within mudi smaller linlits 
than those which at present bound our information. Without^ 
such knowledge, indeed, mudi of the utility of improving nau- 
tical inslxuments and taldes is essientially lost. It may assist 
yo|ir imagination to consider, that the evil of loosely sett^ 
longitudes, is quite as great in* practice,'a8 if the geographical- 
positions of the places on the earth^s surface were supposed 
to be actually shifted aboiit from time to tilne. No dkill, it must 
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be obvious to the least informed person, can obviate the poplex- 
ing dilemma into which sailors ore thrown by taUes of longi* 
tude, which vary amongst themselves. All the requisite aocu-* 
racy, it is satisfactory to know, might be attained, and some 
day will be attained, by the judicious employment of chroeome- 
ters, and other instruments now in the hands of «very seaman. 

The absolute longitude of those places, that is to say, thdr 
difference measured from the meridian of Greenwich, thoi^ 
not so material for the immediate or daily purposes of the na- 
vigat(»*, is bot without its share of importance in a geograf^- 
cal, as well as a nautical, point of view, and is one branch of the 
inquiry which would epiploy much of the attention of an offi* 
cer sent upon this service. Collaterally it would become an ob« 
ject of peculifu: interest to ascertain which cme, of all the numerous 
methods for solving this problem, is the most aj^licable to prac- 
tice, in a given time ; and to determine with what degree of pre- 
cision it can be obtained by the means at present in use. These 
points are far from being settled in the way they ought to be, 
either in the purely nautical case, where a ship is out of sight of 
land, or on shore, at stations where the sailor may have it in 
his power to erect a temporary observatory. 

Under this head, therefore, would fall a series of eicperiments 
on the respective value of the varic;.s instrum^ts in the hands 
of travellers, as well as oi seamen. This is the more necessary ^ 
as there is at present a coni^derable difference of (^union amongst 
practical men, which leads to inconvenience, and ill-bestowed 
expence, and after all the object is not attained. 

The difficulty of the longitude problem, or^ to speak more 
correctly, the degree of care requisite in its determination, for 
th^e is no other difficulty in the matter^ have^ perhaps, by 
giving it an undue impcnrtance, thrown some other equally es- 
sential points too mu(^ out of sight, though in every respect 
of as much consequence in practice^ This remark applies more 
particularly to the latiti^des, and to the variation of the compass 
ki different parts of the wcnrld^ It often happens, absurdly 
enough, that, while mudh labour and discussion are bestowed 
upon a single mile, or half a mile of longitude, the neglected 
latitude is not determined within twice the amount, merely be- 
cause it is more easily obtained. With the variation of the 
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oompafis it is still worse : Yet it is obviously of the greatest 
importance, when steering for any port, especially at night, to 
know what reliance is to be placed on so fickle a guide as 
the compass — a guide, it may be remarked, whose tendency at 
every moment is to deceive — ^who never tells the same story twice 
— and who is drawn out of his path by a thousand attractions, 
which, if not duly watched and counteracted, render his ser- 
vices, like those of a drowsy pilot, the very means of our destruc- 
tion. 

This subject has only very recently been attended to in thi& 
hemisphere, scarcely at all in the other. It is, however, a ques-' 
tion c^ such vital importance to navigation, that the experiments 
suggested by Professor Barlow, and since so ably followed up by - 
Captain Parry and Lieutenant Foster during the recent expe- 
dition, should be carefully repeated in the south, and the prac- 
tical efficacy of the correcting plate invented by the eminent 
j^ilosopher alluded to, practically examined in remote places, 
and under various circumstances. We shall thus learn the ful) 
extent of this beautiful discovery, which removes the most dis- 
tracting source of erroneous reckoning that has ever annoyed 
the navigator. 

The phenomena of the winds, though less readily made the 
subject of observation than the points already alluded to,.ought 
to be investigated in a manner they have never yet been. At 
first sight, the winds appear less under the influence of known* 
laws than any other element with which the navigator has to 
concern himself. But experience seems to show, that it is 
otherwise, since a practised sailor, in a dull sailing ship, will ge- 
nerally make a better passage than one who is not experienced, 
dioi^h in a faster, sailing vessel. In almost every part of the' 
globe, the prevalent winds are found to be more or less under, 
the influence of laws capable of being distinctly stated, but 
which have not as yet , been recorded in such a mannerira ta' 
be intelligible, and practically useful to the seaman. On the 
other hand, it has happened that theoretical men, by not taking 
into account local causes, of which, from want of actual ex-' 
perience, or any correct accounts, they could have no just 
knowledge, have rather contributed to embairass than to re- 
lieve the navigator. Even the well-beaten trade, where the 
trade-winds prevail, is imperfectly and often erroneously ^e- 
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scribed in most books of navigation ; and with respect to the 
winds in high latitudes, nothing accurate is recorded ; or if re- 
corded, is not put into that shape which is best suited to the 
comprehension of sailors. The whole of this apparently complex 
subject might perhaps be treated in a manner applicable to^ 
practice, thereby rendering almost all extensive, voyages more 
expeditious and certain. 

The mysterious subject of currents, tliough it may not differ 
essentially in its nature from that of the wind^, differs materially 
from it in practical operation. Not one current in ten marked 
on' our charts has any existence ; and the chief office of these 
investigations would be the negative but us^ul one of removing 
such misstatements entirely. There can be no doubt, at all 
events, that the much-talked of current in the ea^t of the At- 
lantic is imaginary, and that a belief of its existence arose en* 
tirely from the local attraction of the ne^le : it vani^es entire- 
ly the instant Professor Barlow^s correcting plate is affixed to 
the steering-compass, and returns again whenever the plate is re- 
moved. J 

It may not be uninteresting to state how this curious effect 

is produced. The local attraction, which is the technical name 
given to the influence which the iron distributed over the hull 
exerts upon the needle of the compass, has, in most ships, the 
effect of drawing its^north end forward, or towards the head of 
the vessel. In the southern hemisphere the reverse takes 
place. To shew how this produces an apparent turrent, 
let it be supposed that a ship steers from the British Channel 
towards Madeira on a SW. course, iy compass^ and that the 
navigator, guided by the best documents in his possession, al- 
lows two points westerly variation, it is clear he will suppose 
that his course made good is SSW. But, owing^to the local 
attracticm, the north end of the needle has been drawn, we shall 
suppose, half a point more to the westward, so that in strictness 
the variation allowed ought to have been 9.^ points instead of 2. 
Thus, the course made good has in fact been S. by W. ^ W, 
instead of . SSW. ; and the difference of longitude between the 
dead reckoning and that shewn by chronometers, he natu- 
rally ascribes to a current setting to the eastward, towards -thf 
Straits pf Gibraltar; On the return^ that is to say, when he |cf 
steering by compass NE., and when, by making the mme al- 

z2 
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lowahce of 2 points westerly variation, he conceives his coun^ 
made good to be NNE, while in fact it is ^ point more to the 
eastward, in consequence of the north end (^ the needle being 
drawn, as formerly, towards the ship^s head, the effect of whidk 
^ould of course now be to diminish the westerly variation, just 
as much as the same cause acting in the opposite direction had 
augmented the variation, when the vessePs head was dkected to 
the SW, Therefore, in this case, namely, with the vessel^s head 
to the N£., the real course would be i point more to the east- 
ward than the navigator would allow for ; and he would, a» be- 
fore, naturally ascribe the difference between his position by 
dead reckoning, and that by his chronon^eter, to a current set- 
ting to the eastward. I have never read or heard of any cur- 
rent setting towards the Straits of Gibraltar from the Atlantie 
which this theory would not fully explain. Certainly, however, 
an exact account of such undoubted currents as the Gulf Stream 
along the coast of North America, and that off the Cape of Good 
Hope, would be useful and interesting. Captain Sabine'^s re- 
searches in this respect have already given us some valuable in* 
formation as to currents near the Equator. 

A very useful branch of this class of subjects would be the 
measurement of the perpendicular rise and fall of the tides in 
harbours much frequented by shipping, and also the direction 
of the stream ; both practical points^of considerable moment, but 
which in most cases are known only to the pilots and fishermen 
of the spot, although there is no reason why it should not be 
known to strangers. 

These seem the principal points under the first head of in^ 
quiry ; but there are many others to which an officer having- 
such objects constantly and exclusively in view, would of course 
direct his attention. 

WAUTICAL SCIENCET. 

Under this topic might be classed observations, such as those 
^recently made by Lieutenant Foster at Port Bowen, on atmo- 
spherical refraction, the dip of the needle, and the diurnal va- 
riation of the magnetr Astronomical observations on the op- 
positions of the planets, occultations of the fixed stars by the 
moon, under favourable circumstances, and various other celes- 
tial phen(»nena, might be made to good purpose. Correspond 
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dent observations of Jupiter's satellites, and particularly corre- 
spondent observations of moon culminating stars, as well as 
of eclipses, would be very serviceable to the cause of nautical as- 
tronomy. It is desirable also to ascertain how far the method 
of occultations can be practised at sea, and to what magnitude 
of stars it may be useful to carry the computations in the nau« 
tical almanack. Men of science who have turned their atten* 
tion to these pursuits, would j»x)bably fiimish the commander 
fif such an expedition with many hints for inquiry, which can-*- 
not be suggested by a practical man. There have as yet been 
no regular and systematic trials niade at sea of the relative me^ 
rits of the various iastruments contrived for measuring the 
moon'^s distance from the sun and stars. Practical men are di^i- 
vided between the sextant, Troughton^s circle, and the reput- 
ing circle, and much needless exp^ice is often incurred by per- 
sons who can ill afford such outlay. The readiest, as well as 
the most exact methods of making lunar observations and chro- 
nometers mutually assist one another, have never yet beai pro- 
perly stated. 

NAUTICAL SUPPLIES. 

A wide fldd for the diligence of any officer so employed, is 
presented under this section, and, if duly explored, could not fail 
to prove highly beneficial to the country. The peculiar resources 
of the distant parts of the globe are extremely little known ; 
indeed up to a recent pmod, it was of no great importance that 
they should be sa Now, however, that the trade of the eastern 
seas and of South America is thrown open, and that with China 
and Japan will soon undoubtedly follow, it becomes of the first 
consequence that our traders should have scnne further knowledge 
of the resources of ports far from home, independently of all ob- 
jects merely commercial. A ship may be dismasted in the middle 
of her voyage, or spring a leak, or run short of provisions ; — ^her 
crew may become sickly ;-Hshe may lose her anchors and cables, 
or split her sails ; and it may become essential to the very ex- 
istence of the whole enterprize, that some re-equipment should 
take place. But it is quite possible, that, under such circum- 
stances, the master of the ship may be entirely ignorant in what 
direction he ought to proceed ; he may, and in fact very often 
doeil, make the most ruinous mistakes* The remedy for this 
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evil, which is of perpetual recurrence, lies in having disthict ac« 
counts properly arranged and methodised of the resources of 
all the chief ports of the world. It signifies nothing to tell 
the seaman or shipowner that there have been already hun- 
dreds of voyages written, and that the requisite information is 
somewhere upon record ; for, although this may be true, still it 
h not to be had in a shape which seamen can avail themselves of. 
Either the circumstances under which those voyages have been 
written are materially altered, as in the case of all the S<>uth Sea 
Islands, New Holland, and South America, or the information 
is scattered over long works, written with no such views, and, 
like the nautical observations which most voyages contain, en- 
tangled with narratives, or other extraneous matter, from whidi 
it is impossible to free them, or turn them to account at the 
moment of need. 

These remarks apply particularly to the necessities of trading 
ships ; but it would be of use also to ascertain the resources 
suitable to King^s ships in the same places, in the event <^ war. 

Much vexatious delay is often caused abroad by the igno- 
rance of traders as to the local regulations of the different ports ; 
and it has sometimes happened, that unpleasant discussions have 
arisen even between the government of those places and the cap- 
tains of his Majesty'^s ships, on points respecting which no pre- 
vious diligence on their part could have given them information. 
Actual inquiries, regularly instituted on the spot, and for this 
express purpose, are the only means of obtaining the local know- 
ledge which would prevent these embarrassments. Every one at 
all acquainted with remote foreign stations, knows how conti- 
nually such difficulties are produced by ignorance of what is 
customary. 

6ENEEAL SCIENCE. 

In considering the scientific observations which mi^t be 
made on such a voyage, those for determining the length of the 
seconds pendulum occupy the first place. The figure of the 
learth is a question which at present occupies much of the at- 
tention of the scientific world ; and this method of determining 
the pdnt is one which might be pursued with great advantage 
during the progress of these inquiries, without essentially inter- 
fering with 0>e more practical aqd useful objects already ad- 
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verted ta The ingenious cbntriyances of Captain Kater, have 
.already been shewn to he available in the hands of seamen/ and 
we know also, that the time requisite for the performance of 
.these interesting experiments is not great. . 

There have already been a considerable number of such ob- 
.servations. made by different observers, and with different in- 
struments. But the nature of the experiment is such? that this 
circumstance, which in most other sinplar mattera add to the 
value of the work as a whole, in this case are not quite, so 
satisfactory ; for the expaiments with the invariable pendulum 
are so strictly comparative in their nature, that, in order, to de- 
duce any valuable conclusions from them, they ought to.be used 
by the same observer under similar circumstances, but in very 
different situations ; so that the object in view, the determination 
of the unequal figure of the earth, might be the sole cause of dif- 
ference in the result. It would be highly desirable, therefore, to 
ascertain the length of the pendulum at stations both near to 
and remote from the equator, in the southern hemisphere, where 
the question is fully of as much importance as in this. 

To investigate by actual trial the effect of local density, or that 
which is caused by the nature of the ground at the station, on the 
vibrations of a pendulum, has been considered a most interest- 
ing desideratum. To accomplish this, however, it is essential 
that the same instruments be used, swung at a series.of stations, 
lying not in different latitudes, as in the first case alluded to, 
but along the same parallel, where, according to theory, the 
number of vibrations of the same pendulum, after allowance for 
temperature has been made, ought to be alike ; and consequent- 
ly the amount by which they «hould be ascertained to differ, 
would express the effect of this disturbing cause. Once ascer- 
tained, this would become a valuable element in the reductions, 
and would be applicable generally to every previous or subse* 
quent experiment on the length of the pendulum. 

The measurement of the height of mountains, by means of 
the barometer, in conjunction with levelling and trigonometri- 
cal operations, and in different climates, such, for example, as 
Teneriffe and Terra del Fuego, might, if done with care, fur- 
nish useful data in a very interesting branch pf geographical 
inquiry. , In a similar spirit, the sea might be faU>omed, s^d 
water brought up from great depths, — the height and velocity 
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of waves ascertained,— >meteorologieal tables friuned m diffetefit 
climates, — hygrometers and other instrmnenti ttied,-*^mHieiid^ 
gieial, zool<^<^ and botanical collections of ndtural history, mi^t 
also be made, without deviatkig from the path which an atten- 
tion to the more useful objects of the voyage would prescribe. 
The ingenious and valuable themes o£ Mr Daniell on the con- 
stituticm of the atmosphere, suggest many curioiis investiga- 
tions to the voyager who should have lasure to follow them 
up. 

Fifih Head^ General Infijmuxticn. 

It is difficult to say to what extent a popular account of the 
state of manners, domestic and political, might be r^idered in- 
teresting or useful, if made to embrace so extensive a voyage as 
that here contemplated. But it can scarcely be doubted, that, 
in these days of curiosity and research, a simple statement of 
the characteristic traits of the inhabitants at the principal sta- 
tions on the diflPerent coasts of the world, would not be deemed 
an unimportant addition to our knowledge. It would be cu- 
rious, for example, to point out the operation of the causes 
which have been in action in the South Sea Islands since the 
days of Cook ; and, generally speaking, to mark the effect of our 
attempts to civilise and convert the ruder inhabitants of the 
globe. 

It may be remarked, that there are already several detached 
expeditions sent by this country to different parts of the world. 
Buf their objects are all more or less particular, and, though 
highly useful in themselves, cannot either, jointly or singly, be 
expected to furnish the results contemplated here, the essential 
value of which lies in their being part of one connected series, 
performed by one course of service, and by means of a uniform 
set of instruments and the same observers. Indeed, it may pos* 
sibly be true, that to give the detached surveys alluded to their 
full utility, their particular results ought to be connected by 
some such general plan as that which is here described. 

It is difficult to say precisely what would be the best route to 
follow, but the following sketch includes most of the places, the 
geographical situation of which it seems desirable to ascertain, 
more precisely than is at present known, while, at the same time, 
ij; takes in those stations at which the pendulum might be swung, 
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and other scientific oboervations made^ withimt mterfering with 
the primary object of useful and practical investigation. 

The first part of the voyage might include Maddra, Tene- 
riffe, one of the Cape de Verds, Bahia, Rio de Janeiro, Mcmte 
Video, Buenos Ayres. The next would indude the Falkland 
Islands, where there is a harbour exactly in the co-respondent 
latitude of that of London ; Cape Horn, where there is a secure 
port almost in the opposite latitude to that of Leith Port, and 
consequently affording staticms well suited for swinging th^ 
pendulum, in order to have, as nearly as posfidble, similar ohaetr 
vations in the southern as in the northern hemispheres ; thence 
to the ooifets df Chili, Peru, and Colombia, as far as the Equar- 
tor, and also to the Gallapagos Islands* The third division 
would sweep the Pacific as far as New Holland, indudii^ the 
various groups of Islands in that interesting region. The next 
would take in various stations amongst the Islands of the East- 
tern Archipekgo, lying between New South Wales and CSiina. 
The fifth division would include the Straits of Malacca, the 
Presidencies of India, Ceylon, the Mauritius, and the Cape. 
The last would take in St Helena, Ascension, the West Indies, 
Bermuda, Charlestown, the Azores, and England. 

With the exception of one or two, there is none of the$e 
places where it would not be useful to the pradlical seamim to 
be well acquainted with all, or most, of the pdints mentiotied in 
the foregoing sketch. Some of the names of the places n:ientioned, 
however, have been introduced for the purpose (^ completkig the 
important series of pendulum experiments, having the effect of 
local density for their object, and keeping in view the necessity 
of selecting stations along thd same parallds of latitude, but 
differing as much as possible in the nature of the ground. The 
fdlowing may be stated as two parallels singularly well suite4 
to establish the point in question. 



NORTHEBN SeBIES. 



Names. 



Madeira, 
Bermuda, 

Charlestown, 

Mogadqre, coast \ 
of AfUca, J 



Latitude. 



324 
32i 

32| 

394 



Nature of thfQ Ground. 



Insular, Tokapic 
Do. calcareous. 

Continent, allu- 
vial 

Do. Sandy desert 
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Southern Sebies. 


Names. 


Latitude. 


Nature of the Ground. 


River Plate, 
Valparaiso, 
Juan Fernandez, 
New South Wales, 
Cape, 


34J 
33J 
33f 
33| 
334 


Continent, alluvial. 

Do. primitive, 
Inisular, volcanic. 
Continent, sandstone. 

Do. granite. 



There are other parallels in higher latitudes, where, if it were 
necessary, these experiments might be repeated, but none which 
offers such conveniencies as the above. 

It will readily be admitted by practical men,' that ^ch an ar- 
duous. course of service could only be properly executed by an 
officer whose sole duty it should be to devote his time and thoughts 
to its aocon^plishment. He would require to be supported by 
Bumierous and able assistants, and be left in a great measure to 
the exercise of hi3 own discretion as to the d^aib of the voyage^ 
such as the ports he should touch at, and the periods of his^stay 
at each. As it is well known that the ordinary course of naval 
duties on foreign stations, occupies the whole of the commanding 
officer^s time, it woidd be essential to the i^ccess of any such 
'Voyage as this, that the commander should be left quite free, as 
far as the nature of the service would allow, from all extraneous 
jduties uneonnected with these objects. In war this is iinpossi- 
Ue,— in peace it is easy ; and this is the only time, therefore; 
^iat such an enterprise can be thought of. 



On Achmitey Hyaiosiderite and Trachylyte. By Professor 

BsEiTHAUPT of Freyberg. 

I. Achmite, 

Jr BOFSSSOK MiTscHEELiCH, in Schweigger^s Journal of Che- 
mistry, describes the Achmite, a Norwe^an mineral, as a new 
species. On reading his account, I was immediately struck with 
the resemblance ^of this mineral to Au^te. I soon had an op- 
portunity of examining a small suite of this mineral, in the col- 
lection of Heyer in Dresden, and was convinced ^uit Achmite 
was a mere variety ofAugUe. I could not find those differences 
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in the magnitude of the lateral edges meniooifed by Mitscherlich* 
The inclinations of both lateral cleavages, I found to be essen^ 
UaUy the same as those which the latest measurements give of 
Augite. The specific gravity == 3.3820. It differs from Atlgitft 
in being rather softer, much more easily frat^ble, and in* having 
much less lustre on the compact fracture. It comes nearest in 
these characters to the Hedenber^te of Berzelius, which is alao 
but a variety of Augite. These appearances alone are sufficient 
to shew, that the mineral is no more in a fresh condition, on the 
contrary, has undergone some change. In this way, we eaii- ex- 
plain the difierence in chemical composition observed in Augit^> 
but not of that change by which out of Augite green earth is 
formed. As Professor Mitscherlich states the specific gravity 
at 3 2, it is probable that the specimens he examined were more 
decayed than those I employed. It is also possible that the po* 
sition of the planes of crystallization may have been altered by 
decomposition. 

II. Hyahsiderite. 

Professor Walchner has given a very accurate mineralogical 
description, and also a chemical analysis of this mineral in 
Schweigger^s New Journal, b. ix. h* i. s. 63-80. Its locality is 
that remarkable conical hill, named Eaiserstuhl, in Baden, 
which is composed of members of the secondary trap series. At 
first fflght, it might pass for a new mineral ; but Professor Waldi^ 
ner communicated to me his doubts as to its being anew species, 
and remarked, that it was probably only a variety of Olivine. On 
examining some spedmens, I found that it bore the same relation 
to Chr jscdite that Achmite does to Au^te, viz. having an inferior 
hardness, and very low lustre in the compact fractured surface. 
Measurement proved, that the HyahsiderUe is a variety qf Chry^ 
soliie, but in a state of partial decomposition. This decomposed 
condition, explains the difierence in chemical composidon from 
Chrysolite. It is worthy of remark, that, when a mineral is altered 
by weathering, that the open cleavages remained but littk af- 
fected. This is most striking with the felspar family, as in Or- 
tboklase, which, when so much decomposed as to be easily pressed 
into a kind of porcelain earth between the fingers, yet retains its 
most obvious cleavages. But it is without lustre in the direction 
of the compact fracture. M. Kiihn, inspector of the Royal Por- 
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celam Manufacture at Moaeen, ha8» with an economical view, 
undertaken a chemical exanunaticm of the Orthodases, from Ao^ 
9ear Schneeberg. He finds, that, in those varieties which are the 
least decomposed, there is a smaller quantity of potash and more 
alumina, than in the fresh or unaltered varieties ; while the more 
completely decomposed afford no potash, but more alumina. 
These examples, we tfiink, are sufficient to prove, that a mineral 
can only be conndered as a new species, when it possesses essen- 
tial differences from all known spedes, and can be examined in a 
fresh state. It also leads to erroneous views as to composition^ if 
the mineral is examined, not in a fresh, but in a decomposed con- 
dition, 

III. Trachylyte^ probably a New Mineral Species. 

1« Characters of Trachylyte. — Colours velvet, brownish and 
greenish black ; occurs massive and in plates ; lustre vitreous, 
scnnetimes inclining to resinous ; fracture generally small con- 
choidal, seldom uneven ; no trace of cleavage ; fragments sharp 
edged ; opaque ; streak dark ash grey ; eanly fran^ble ; hard- 
ness = 8.6. (between orthoclase and quartz) spedfic gravity 
= S.50 to 2.64. 

. 8. .Observations. — ^It resembles Obsidian more than any other 
mineral, but b distinguished from it by streak, greater specific 
gravity, &c. and certainly by its chemical compodtion. Both 
minerals appear members of the same genus. In colour, lustre, 
and fracture,^ the Trachylyts approaches very near to Gadolinite. 
Its appearance before the blowpipe is remarkable ; it melu in- 
stantaneously with intumescence, into a brown and sometimes 
vencular slag. Hence its name, which refers to its rapid melt- 
ing. 

Hitherto this mineral has only been found at Sasebiihl, be. 
tween Dransfeld and Gtittingen, where it occurs in small masdve 
and plate formed masses, imbedded in basalt and wacke. It 
has been confiMinded with oonchoidal Augite * ; but true.con- 
cboidal Augite is suffidently distinguished from it, by specific 
gravity, which, in that of the Rlion, is S.474, not to mention 
that it always exhibits traces of a cleavage in the direction of a 
primary rhombic prism. 



* Hau8maim*8 Handbuch der Mineralo^, b. 600* 
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Tlie Destruction of Sodom and Gomorrah^ occasioned by Volca^ 

nic Agency, 

JL HE destructbn of the five dties on the borders of the Lake 
Asphaltites or Dead Sea, can be attributed, I concave, to no* 
thing else than a volcanic eruption, judging both/iom the deserip- 
tion given by Moses of the manner in which it took place *, and 
from the present aspect of the country itself. 

I presume it is unnecessary to urge, that the reason assigned 
in Holy Writ for the destruction of the cities alluded to, does not 
exclude the operation of natural causes in bringing it about, and 
that there can be no greater impropriety in supposing a volcano 
to have executed the will of the Deity against the dtiesiof So- 
dom and Cromorrah, than it would be to imagine, if sqch an 
idea were on other grounds admisable, that the sea m^ht have 
been the instrument in the hands of the same Being for effecting 
the general destruction of the human race in the case Of the de- 
luge. 

Whether indeed we chuse to suppose the fire which ]|ud 
waste these places, to have originated from above or from behw^ 
the employment of secondary causes seems equally implied; and 
if it be urged, that the words of Genesis denote that it proceeded 
from the former quarter, it may, I think, be replied, that a volcanic 
eruption seen from a distance might be naturally nustaken for 
a shower of stones, and that we cannot expect from the sacred 
historian in the case before us, any greater insight into the real 
nature of such phenomena, than we attribute to him in the ana* 



* The blowing are the words of Scripture : Geu. chap. xix. • 

^* 24. Then the Lord rained upon Sodom and Gomorrah brimstone and fire 
out of heaven. 

^ 25. And he overthrew these cities, and all the plain, and aU the inliabi- 
tants of these cities, and that which grew upon the ground. 

^* 26, And he (Abraham) looked toward Sodom and Gomorrah, and toward 
all the land of the plain, and behold, and hs the smoke of the country went up 
as the sm<^e of the fumaoe*** 

. In Deut. chap. xxix. ver. 23. the neighbourhood of the Dead Sea is described 
as a country, ^^ the land of which is brimstone, and salt, and burning, which iS" 
nat sown nor beareth, nor has anv grass growing therein.** 
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logous instance, in which the sun is said to have stood still at the 
command of Joshua. 

That the individuals, who witnessed the destruction of these 
places might have been impressed with this notion, will be more 
readily believed, when we reflect, that in most eruptions the greater 
part of the mischief occasioned proceeds from the matters ejects 
ed, which are often perceived only to fall from above ; and those ' 
who recollect the description given by the younger Pliny of that 
from Vesuvius, will admit, that a person who had fled from the 
neighbourhood of that volcano, as Lot is stated, to have done 
ttom the one near the Dead Sea, at the commencement of the 
eruption, would probably have formed the same idea of what* 
was taking place ; for it appears from the Roman writer, that it 
was long before he was enabled, even at Misenum, to detenmne,* 
in the midst of the general obscurity^ that the cloud of unusual 
appearance, which was the precursor of the volcanic phenomena, 
proceeded from the mountain itself. 

When Livy mentions the shower of stones, which, according, 
to common report, fell from heaven on Mount Albano, there can 
be little doubt, that the phenomenon that gave rise lo such an 
idea was of an analogous description, and we shall see hereafter,- 
that the volcanic action, of which there are such decided evi- 
dences in Phrygia, was attributed by some to heavenly meteors. 

As, therefore, we have no authority for supposing Moses a 
natural historian, or for imagining that he possessed a know- 
ledge of physics beyond that of the age in which he lived, we 
may venture to apply to his narrative of the destruction of these 
cities the same remark which Strabo has made respecting the 
indications of igneous action, presented by the country round 

Laodicea : *^ w» tvX^yw vir* ruwrmt vFtUitt n^f rtubvrnf ^^»f tx/tPfn^nu 

Volney'^s description of the present state of this country fully 
coincides with this view. 

The south of Syria, (he remarks) that is, the hollow through 
which the Jordan flows, is a country of volcanoes : the bitumi- 
nous and sulphureous sources of the lake Asphaltites, the lava, 
the pumice stones thrown upon its banks, and the hot-baths of 
Tabaria, demonstate, that this valley has been the seat of a sub- 
terraneous fire, which is not yet extinguished. 

9 



Cldids of smoke are often observed to issue from the bdce^ 
and new crevices to be formed upon its banks. If conjectures 
in such cases were not too liable to error, we might suspect, that 
the whcde valley has been formed only by a violent sinking <if a 
country which formerly poured the Jordan into the Mediterra- 
nean. It appears certain, at least, that the catastrophe of five 
cities destroyed by fire, must have been occasioned by the erup. 
tion of a volcano then biiniing. Strabo expressly says, ^^ that 
the tradition of the inhabitants of the country (that is of the 
Jews themselves) was, that formerly the valley of the lake was 
peopled by thirteen flourishing cities, and that they were swal- 
lowed up by a volcano.'' This account seems to be confirmed 
by the quantities of ruins still found by travellers on the west- 
ern border. 

" The eruptions themselves have ceased long since, but the 
effects, which usually succeed them, still continue to be felt at 
intervals in this country. The coast in general is subject to 
earthquakes, and history notices several, which have changed 
the face of Anlioch, Laodicea, Tripoli, Berytus, T)rre, and Si- 
don. In our time, in the year 1759, there happened one which 
caused the greatest ravages. It is said to have destroyed, in 
the valley of Balbec, upwards of twenty thousand persons ; a 
loss which has never been repaired. For three months the 
shock of it terrified the inhabitants of Lebanon so much, as to 
make them abandon their houses, and dwell under tents.'' 

In addition to these remarks of Volney's, a recent traveller, 
Mr Legh, states, that, on the south-east side of the Dead Sea, 
on the right of the road that leads to Karrac, red and brown 
hornstone porphyry, in the latter of which the felspar is much 
decomposed, syenite, breccia, and a heavy black amygdaloid, 
containing white specks, apparently of zeolite, are the prevailing 
rocks. Not far from Shubac, (near the spot marked in D'An- 
ville's map, Patriarchatus Hierosblymitanus), where there were 
formerly copper mines, he observed portions of scoriss. Near the 
fortress of Shubao, on the left, are two volcanic cratet^ ; on the 
right, one. 

The Roman road on the same side is formed of pieces of lava. 
Masses of volcanic rock also occur in the valley of Ellasar. 
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T(ie chemical properties of the waters of the Dead Sea, r«^r 
\bsbA couQteiiance to the ydgapic origin of the surroundifig 
oouBtry, as they contain scarcely any thing except muriatic 
^t% Dr Marcet^s analysis giving in 100 parts of the water—* 



Muriate of lime, .... 


3.920 


Muriate of magiieaa, . . 


10.S46 


Muriate of 8o4a, .... 


loseo 


Sulphate of limcf .... 


0.054 



24.580 

Now, we not only know that muriatic acid is commonly ex- 
haled from volcanoes in a state of activity, but that muriatic 
salts are also frequent products of their eruption. 

The other substances met with are no less corroborative of 
the cause assigned. Great quantities of asphaltum appear 
floating on the surface of the sea, and are driven by the winds 
to the east and west bank, where they remain fixed. Ancient 
writers inform us, that the neighbouring inhabitants went out in 
boats to collect this substance, and that it constituted a con- 
siderable branch of commerce. On the south-west bank are 
hot springs and deep gullies, dangerous to the traveller, were 
not their position indicated by small pyramidic edifices on the 
sides. Sulphur and bitumen are also met with on the moun- 
tains round. 

On the shore of the lake Mr Maundrel found a kind of 
bituminous stone, which I infer from hb description to be 
analogous to that of Ragusa in Sicily, noticed in my memoir on 
the Geology of that island.* ^^ It is a black sort of pebble, which 
being held to the flame of a candle, soon burns, and yields a smoke 
of a most intolerable stench. It has this property, that it loses a 
part of its weight, but not of its bulk, by burning. The hills 
bordering on the lake are said to abound with this sort of sul- 
phureous (bituminous ?) stone. I saw pieces of it, adds ■ our 
author, at the convent of St John in the wilderness, two feet 
square. . They were carved in basso relievo, and polished to so 
high a lustre as black marble is capable of, and were designed 
for the ornament of the new church in the convent.^ 

-I * ■ I -— — III! Ill I I — ^— — — .^— — — — ,^».— fc, 

* I have aince received a specimen of this stone, which turns out to he pre- 
cisely similar to that of Ragusa* 
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' It would appear, that, even antecedently to the eruption men- 
tioned in Scripture, bitumen pits abounded in the plain of Sid- 
dim. Thus^ in the account of the battle between the kings of 
Sodom and Gomorrah, and some of the neighbouring princes 
(Gren. ch. xiv), it is said, — And the Vale of Siddim wasJkM of 
dme-pitSf which a learned friend assures me ought to be trans- 
lated Jbuntains of bitumen, 

Mr Henderson, in his Travels in Iceland, will have it, that 
phenomena similar to those of the geysers of Iceland, existed 
likewise in this neighbourhood. The word Siddim, he says, is 
derived from a Hebrew root, signifying " to gush out," which 
is the identical meaning of the Icelandic word geyser ; and it is 
remarkable, that there exists in Iceland a valley called Geysa- 
dal, which signifies the Valley of Geysers, and consequently 
corresponds with the *' Valley of Siddim." The latter, therefore, 
he thinks should be translated the Valley of the Gushing Moun- 
tains. 

Mr Henderson further believes, that Sheddiili, the object of 
die idolatrous worship of the Israelites, (Deut. xxxii. 17. 
Fsalms cvi. 37) translated in our version " devils," were boil- 
ing springs derived from volcanoes ; and I may add, as some lit- 
tle corroboration of this opinion, that somewhat similar phenome- 
na at the Lucus Palicorum in Sicily, were the objects among 
the Greeks of peculiar and equally sanguinary superstition. 

Mr Henderson thinks, that it was in imitation of these nar- 
tural fountains, that Solomon caused to be constructed a num- 
ber of jetting fountains (as he! translates the passage), of which 
we read in Ecclesiasticus, cap. xi. viii. My ignorance of the 
Hebrew language precludes me from forming any opinions as to 
the probability of these conjectures ; but the existence of hot 
springs in tlie valley, at a much later period than that to which 
he refers, is fully established. 

But besides this volcanic eruption, which brought about the 
destruction of these cities, it would appear that the very plain 
itself in which they stood was obhterated, and that a lake was 
formed in its stead. This is collected, not only from the appa- 
rent non-existence bf the valley in which these cities were placed, 
hut likewise from the express words of Scripture, where, in 
speaking of the wars which took place between the ^ihgs of 

JULY— OCTOBER 1826. A a 
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Sodcan and Gomorrah, and certm «d|j<»mng toibea» it k added 
that the latter aAsembl^d in the ValWy of Siddim wbkk if the 
Salt, (i. e. th? D«ad) Sea. It ia therefore s^ippased thai the kke 
itiielf oceupie» tb0 itte of this oiioa fertile YaUey ; and in cxrder 
to account for the changa, Volpey and others have imagined^ 
that the d^rnction of the dttes waa fdUbwed by a tr^mendoua 
earthquake, which sunk the whole country conaderably bdow 
its fprm^ level. 

But th^ anking of a valley, besides that it is quite 2m unpveoe^ 
dented phenomenon in the e^ienX assumed^ would hardly ae.- 
<K>unt for the obliteration of the andent bed of die Jordan, a 
river which, though now absorbed in the Dead Sea, fn»n 
wh^ice it is earned off by the mere influence of evaporation^ 
must, before that lake existed, have continued its course dither 
to the Red Sea or the Mediterranean. 

NpWy if the Pead Sea had been formed by the cause assign-- 
ed, the waters I conceive would still continue to have discharg- 
ed themselves by their old channel^ unless, indeed, the suhsi> 
dence had been very considerable ; and then the course of the 
Jordant just north of the Dead Sea, would have presented^ 
what I believe no traveller, ancient or modern^ has remarked, a 
succe^sioii of rapid^ and eataraots, proportionate to the greatnesa 
of the descent. 

That the Jordan really did £seharge its waters at one period 
into the Bed Sea, is rendered extremely probable, by the late in- 
te^eating researphes of Mr Burckhardt, who has been the first to 
dkeover the existence of a great longitMdinal valley, extending, 
in neiu^ly a straight line sputh-rwest, from the Dead Sea as far a» 
Akaba, at the extremity of the eastern branch of the Red Sea, 
and continuous withr that in whioh the Jordan flows fixnn U& 
onspXK in tl^ ipountwis near Damascus* It waa probably 
through this very valley that the trade between Jerusalem and 
the Bed Sea was in former times carried on. The caravans, 
k)a4ed at ^ilaengeber with the treasures of Ophir, might, after a 
n^pb of six or seven days, deposit their loads in the wardtousea 
of Splpn^>n. 

This important discovery aeems to jdace it beyond question, 
that if there ever was a time at whiph the Jordan was not re- 
ceived into a ia|(e, which pre^nted a surface condderable enougli 
to carry off its waters by evaporation^ the latter would have 
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been discharged by this valley into the Red Sea, and hence 
every theory of the origin of the lake Asphaldtis must be re- 
garded as imperfect, which does not account for the obliteration 
of this channel. 

For my own part were I to olfer a conjecture on the subject, 
I should suppose, that the same volcano which overwhelmed, 
with its ejected materials, the dties of the plain, threw out at 
the same time a current et lava sufficiently considerabie to stop 
the course qf the Jordan, the waters of which, unable to over* 
come this barrier, aoeuraulated in the plain of Siddim until they 
converted it into the present lake. I do not know that any tra- 
veller has observed what is the ordinary depth c^ the Dead Sea ; 
but if we only imagine a current of lava, like that which, in 
1667, proceeded from Etna, and flowed into the sea above 
Catania, to have descended at right angles to the bed of the 
Kiver Jordan, the lake need not be supposed very shallow. 

Nor need we be startled at the magnitude of the effect that 
we find to have resulted from a cause which, comparatively 
speaking, appears so insignificant ; for, if the little rivulet, that 
flows at the foot of the Puy de la Vache in Auvergne, was ade- 
quate to produce the lake of Aidat, there seems no dispropor- 
tion, in attributing to a river of the sixe of J(N-dan, to say no- 
thing of the other streams, nowise inconsiderable, which must 
have been affected by the , same cause, the formation of a piece 
of water, which, according to the best authorities, is, after all, not 
more than twenty-feur leagues in length, by six or seven in 
breadth. 

That the volcanic eruption which destroyed the cities of the 
PentrtqpoUs, was accompanied by the flowing of a stream of lava, 
may be inferred, I think, from the very words of Scripture. 
Thus when Eliphaz reminds Job of this catastrophe, he makes use 
of the following expressions, according to Henderson^s transla- 
tion of the passage : 

'^ Hast thou observed the ancient tract 
That was trodden by wicked mortals ? 
Who were arrested on a sadden ; 
Whose foundation is a moUenJiood, 
Who said to God, depart from us, 
What can Shaddai do to us ? 

Aa3 
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Though he had fiUed their houses with wealth, 
(Far from me be the counsel of the wicked) 
The righteous beheld and rejoiced, 
The innocent laughed them to scorn ; 
Surely their substance was carried away, 
And their riches devoured by fire." 

Joby xxii 15>20. 

The same fact, Mr Henderson thinks, is implied in the descrip' 
tion of the circumstances connected with Lot^s escape. 

" Why was he prohibited -from lingering in any part of the 
low land, if not because he would be there exposed to the pesti- 
lential volcanic effluvia and to the lava ? And what reason can 
be assigned for his obtaining leave to stop in Zoar, but its lying 
at some distance from the spot where the lava began to act, as 
likewise on an elevation whence he could purvey the approach-*^ 
ing ruin ; and retire before the stream reached that place ? We 
accordingly find, that however desirous he was to stay there at 
first, he quitted it before night, for a still more elevated and 
safe retreat ; — " And Lot went up out of Zoar^ and dweU m . 
the mountain^ for he feared to dwell in Zoar!^ — Gren. xix. 30, 

How natural is the incrustation of his wife on this hypothesis ! 
Remaining in a lower part of the valley, and looking with a wist- 
ful eye towards Sodom, she was surroimded, ere she was aware» 
by the lava, which, rising and swelling, at length reached her, 
and (whiUt the volcanic effluvia deprived, her of life) incrusted 
her where she stood, so that being, as it were, embalmed by the 
$also-bituminous mass, she became a conspicuous beacon, and 
admonitory example to future generations. The power of this 
asphal tic substance in preserving from corruption is evident, 
from its being employed by the Egyptians for embalming their 



mummies/^ 



^^ She is said to have been converted into a pillar of salty on 
account of the quantity of that substance which appeared on 
the crust; and its abundance in those countries is notorious^^ 
both from sacred and profane history ; so much so, that the lake 
which now fills the caverns made by the earthquake, has, among 
other names, that of the Salt Sea,''' 

I know not what opinion may be entertained with regard to 
this explanation of the disaster that awaited LotV wife, but it 
will at least be allowed, that the eruption of a stream of lava. 
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nehich 'might have interfered with the coarse of the river Jor- 
dan, is not only in itself a probable circumstance, but one that 
derives some support from the sacred writings themselves. 

Much, however, it is confessed, remains to be explored, be- 
fore this or any other theory can be finally adopted ; and it is 
to be hoped, that the first individual who has spirit and resolu- 
tion enough to venture into these inhospitable regions, will pay 
attention to the physical structure of the country. 

He should, in particular, search the rocks which bound the 
Dead Sea, in order to discover, if possible, the crater of the vol- 
cano which was in a state of eruption at the period alluded to ; 
he should ascertain, whether there are any proofs of that sink^ 
ing of the ground, which, notwithstanding Volney^s authority, I 
have regarded as so problematical ; whether traces of the ancient 
bed of the river can be discovered south of the lake, or of a bar- 
rier of lava stretching across it ; nor should he omit to examine, 
whether the vestiges of these devoted cities have been sub- 
merged, as some have stated, beneath the waters, or are buried, 
like Pompeii^ under heaps of the ejected materiaIs.-*jProm Dr 
Danbenffs lately published work on Volcanoes. , 



Notice on Oil in the Human Blood, by Dr Adam ; and on the 
effects of the Bite of the Ceylon Leech, by John Tytler, 
Esq. Assistant-Surgeon, Garrison of Monghyr. 

Oil in Human Blood, 

X HE following brief notice may prove interesting, as it re- 
lates to a peculiarity in the human subject, which I have not 
hitherto met with ; nor do I remember to have read of a similar 
occurrence in medical writings. The body of Serjeant Macdo- 
nald was sent from the garrison to the general hospital, tor in- 
spection ; as certain circumstances had created a suspicion re- 
gsu^ng the manner of his death. He had gone to bed in the 
barrack-room apparently in good health, and was found in the 
morning lying dead on his couch. He had^ had a quarrel, it 
was stated, the preceding evening, with some of his comrades, 
and, it was currently surmised, had met with his death by via- 
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knee through their means. Under this iBipi»»an, the hod j 
wtB directed to be examiaed with grei^ care, axid areport made 
of the appearances on dissection. 

The subject was rather corpulent, and, from incipient pUtre- 
fax^tion, mvck swelling and disooLoradcHi existed about the hcwl 
and neck. On removing the sculLcap, some bkiod, which esca^ 
ped from a sinus wounded in the dissection, was obserred i& 
present a singular oily appearance on its surfooe. When mi^ 
nutely examined, this was found to proceed from an oil swim- 
ming about in the fluid, in the form ci small globules. In ooti^ 
sistence it resembled oliye-<Ml ; but in colour approadied mote 
to that of amber, or of hot-drawn castor^oiL In the substanxse 
of the brain, sli^t indications of congestion jnesented them- 
selves, but no decided inflammatorj appearance. The abdoi- 
men was opened, and the blood in the cava ascendens found to 
contain the same oily matto* in great abundance, as was also 
die case with the fanoral, and othor vessels of the lower extre- 
mity ; and it evidently pervaded the whole venous system. In 
proportion to the mass of blood, it existed in considerable quan- 
tity, and might be collected by means of a .spoon, with great 
ease. A quantity of the oil thus procured, with some adherent 
blood, was set aside for analysis; but putrefaction speedily 
taking place, prevented the examination. No viable disease 
existed in any of the viscera, whether of the thorax or abdo- 
men. It was afterwards ascertained that this man had been in- 
toxicated the night previous to his decease ; but he was in ge- 
neral of sober habits, and enjoyed a perfectly sound and healthy 
frame.* 



.k*i 



* Since the above notice was presented to the Calcutta Medical and Phy- 
sical Society, I have observed in the Edinburgh Philosophical and Medical 
Jkmmals, that a similar oil Is described as having been found in the blood of 
the Hviiig subject, by Dr S. Traiii of Liverpool. The oil in liiese instances 
was combined with the serum in the form v£ an emulsicm $ abd it is not im- 
probable, that during life the same union existed in the case now detailed. 
Putre&ction, however, having commenced before the body was opened, we 
had no opportunity of witnessing the natural appearance of the fluid, or of as« 
certainitig the i^ktions whidi its elementary parts may ha^e borne to each 
other. Judging fi»m its appeaiance, I AovM sty it was much more abukl- 
dant than the proportion stated by Dr Tri^ in hiscftses. The bkKUl, too, 
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On tTie Bite qfthe Ceylon Leech. 

Though an iBVAlid station does not gmtfMy atford c^ypdiffu- 
nities of seeing disease in a great variety of t^tmn^ yet it pos- 
sesses oAe advantage not always obtainable in places where me* 
dical practice is more extensive ; I mean that of seeing the last 
stage and taihination of maladies that have been very long pfo^ 
tracted) and on which a variety of plans of treatment have from 
tmie to time been tried. To the above observations I have 
been led, by having an opportunity at this place of seeing some 
cases of men who have be^ bitten by poisonous leeches in the 
island of Ceylon ; and as the nature of the wounds inflicted by 
those animals is not, I believe, very well known, perhaps th^ So- 
^ety may be a litUe interested by hearing the history of their 
cases, as far as can be gathered from their own statement, and 
an account of their present condition. 

Bhawani Deen, tnpahee, three years ago, when sleeping on 
the ground in the kingdom of Candy, was bitten by a leech, just 
behind the inner ankle of the right foot. When he awoke, the 
animal was gone, but blood continued to flow for some time. 
He desiaibes the leeches there as bang about four inches long, 
dender and Hack, and living in stony places and among trees ; 
from which habitatioDs they issue in great numbers, when a 
shower of rain falls. In about two months, the wound skinned 
over ; but in its place a tumour arose, flUed with pus. This was 
opened by his surgeon, and the matter discharged. The orifice 
d^enerated into a foul unhealthy ufcer, on account of which 
it was finally necessary to send him to this fdace Monghyr. I 
saw him first in last August : the ulcer was then open, since 
which it has gradually healed ; but there is a considerable loss 
of substance; the skin all around is drawn in and puckered, 
and has lost its bladk colour, that is, no doubt, by the loss of 

was of a thicker ooaeiateaoe, and considerably darker colour than usual; and 
the oil which was swimming on the surface, as stated above, could with ease 
be separated from the general mass. It may be worthy of remark, that on 
the evening this notice was made to the Society, a member then present, Mr 
Veteriaary-Sttigeoti Ho^^son, stated, that he had more than once observed a 
flimilBr oil ia the blood of the horse ; but although his attention was parti- 
cularly attracted to the circumstance at the time, he was totally at a loss to 
account for iti«.T. A. 
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the rete mucosum. The muscles of the leg, particularly the 
gastrocDemii, are so much wasted, as to render him a complete 
cripple, and he walks only by the help of a staff. 

Meer Wilaet Alee, drummer, was bitten in the same coun- 
try, and about the same time, in the outer ankle of the left foot 
He describes the leeches as the former patient, excepting differ^ 
ing as to thdir size, which by this man^s account is not above 
two inches. On seeing the leech on his foot, he tore it off, and 
flung it away ; and to this circumstance he ascribes the peculiar 
malignity of the wound he received. A small ulcei; appeared, 
which. in hospital was speedily cured ; but as soon as he return^ 
ed to duty,, again broke out. He was again cured in hospital, 
and again the ulcer reappeared on hi§ discharge ; and this was 
repeated several times. Three times the surgeon. cut out the edge 
of the ulcer all around its circumference, with a view, no doubt, 
of removing the diseased or infected parts : but not the least be- 
nefit resulted from the operation. The ulcer is now exceedingly 
foul, with a great destruction of substance, and a constant and' 
copious discharge of sanies. On the upper part of the foot, its 
size and shape is like that of two rupees laid lengthways ; and. 
it has eaten into the sole, and made there an indentation of a^. 
bout two inches long, and one broad, very deep and foul. .This: 
n^an is pf course touilly a cripple. He states it to be the gene-, 
ral belief, that if these leeches, upon fixing on a part, are allow- 
ed to gorge themselves, and come off of their ^wn accord, their 
bite is harmless ; but that if rudely torn off, they leave their* 
teeth in the wound, and the above; mischievous consequences en- 
sue. Supposing this account of the effects of disturbing these, 
animals to be true, is the above account of its cause also to be 
admitted, or may it be allowed to conjecture, that those leeches 
have, like snakes, two sets of teeth, one of which they employ as 
instruments in recdving their food, and the other as weapons of 
injury, when they find themselves attacked ? - 

Kesri Sing, sipahee, was bitten on the upper part of the great 
{oe. His description of the leech exactly agrees with that of the 
last patient. Ulceration took place, which healed, and was suc- 
ceeded by a tumour containing pus. On being opened, this de-. 
generated into a sloughing ulcer, out of which came a large por- 
j^QQ of the extensor tendon of the toe. The ulcer is at length 
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healed ; but a very large dcatrix remains, and the patient hajs a» 
yet by no means reoov^red the perfect use of his foot 

Thus we see three men perfectly hale in other rejects, ren- 
dered totally useless by this accident. It would be very satisfac- 
tory, could some correct information be got about the reptiles 
which possess the power of causing so much nuschief, and the best 
means of preventing or alleviating the consequences of thdr bite. 
— Transactiona of the Medical and Physical Society of Calcutta. 



A Series of Observations on the Temperature of the Sea at 
the Mouth of the Thames^ in the year 1824. By Mr J. 
Faembly, R. N. Communicated by the Author. 
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5a5 

59.0 
66.0 


51.0 
49.5 

52.0 
63.6 


— 


7.0 
1.0 

7.0 
2.5 


calm, 
ruffled, 

ruffled) 

do. 


i flood, 
ido. 

iflood, 
iebb, 


£ast,li|^t. 
... do. 

N£. 
... 


Harwich 
Harbour, 


5. 


iO A.]f. 

Noon, 
5 P. X. 
8 ... 


5a5 
5&0 
54.3 
52.0 


56.0 
67.0 
55.5 
55.5 




2.5 
1.0 
1.2 
3.6 


ruffled, 
do. 
do. 
caliBy 


Iebb, 
i flood, 
H-TT. 
4ebb, 


NNX. mod. 

... do. 

... do. 
EaatT.Ug^t 




6. 


10 

1 

9 

11 


A.M. 
P.M. 
... 
... 


57.5 
62.5 
53.0 
56.0 


56.0 

5ad 

55.0 
56.5 


+ 


1.6 
4.5 
2.0 
0.5 


ruffled, 

do. 

do. 


iebb, 
1 flood, 
Jebb, 
iebb. 


NNE. 

... 

... 
Easterly. 


Off Felix- 

BtOW, 


7. 


11 
2 
4 

7 
10 


A.M. 
P.M. 

... 
... 
... 


61.0 
57.0 
55.5 
51.0 
49.5 


57.0 
66.5 
54.0 
55.0 
54.0 


+ 


4.0 
0.6 
1.6 
4.0 
4.5 


calm, 

ruffled, 

do. 

do. 

do. 


iebb, 
1 flood, 
i flood, 
H.W. 
iebb. 


SE. light 
... do. 
... do. 
... do. 
... do. 


Oiibrd Ha- 


8. 


9 
10 


A.M. 
P.M. 


58.0 
49.0 


54.0 
54.0 


+ 


4.0 
6.0 


calm, 
ruffled, 




S£. light. 
ESE. do. 


ven, 
Harwich 
Harbour, 


15. 


9 
1 
5 


A.M. 
P.M. 
... 


56.0 
57.0 
57.0 


65.5 
55.3 
56.0 


— 


0.6 

1.7 
1.0 


ruffled, 

do. 

do. 




SSE. fresh. 

... do. 
South, do. 


Entrancedo 
Off Felix, 
stow. 


16. 


10 A.X. 
4 30 P.M. 
6 ... 
9 ... 


62.0 
67.0 
65.5 
53.0 


57.5 
56.0 
66.0 
540 


+ 


4.6 
2.0 
0.6 
1.0 


calm, 
ruffled^ 
do. 
do. 




Calm. 


ENE.li^t. 
do. 
do. 


OffBaudsey 
Entrance of 
Harwich 
Harbour, 


17. 

• 


6 A. M. 

Noon, 
5 P. M. 
10 ... 


53.0 
60.0 
56.5 
60.0 


54.0 
55.0 
65.5 
56.0 




1.0 
5.0 
1.0 
6.0 


r. rough, 
rough, 
do. 
ruffled. 




NE. strong. 
... do. 

NNE. da 
... fi-eah. 


Hollesley 
Bay, 


18. 


9 
11 

1 
3 
7 


A^M. 
... 
P.M. 
... 

9 ... 


54«0 
5&5 
67-0 
57.5 
52.5 


56.0 
64.0 
64.0 
64.0 
54.0 


+ 
+ 


2.0 
1.6 
3.0 
3.6 


ruffled, 

do. 

do. 

do. 

do. 




NNW.med 
... do. 

do. 
ESE. do. 

do. 


Out4iide of 
Shipwash S. 
HolIes.Bay 
Bhottley 
Ferry, 


19. 
28. 


9 

1 

9 

7 


A.M. 
6 P.M. 

A^M. 
P.M. 


52.5 
53.0 

564) 
56.0 


52.0 
52.0 

66.0 
58.0 


+ 


0.5 
1.0 

0.0 
2.0 


rough, 
r. rough, 

jfough, 
ruffled, 


/ 




24. 


10 

11 


A.M. 
... 


59.9 

5ao 


5&0 
58.0 


— 


1.0 
0.0 


ruffled, 
do. 




SE. mod. 
... do. 





(tf the Sea at ike Mmth of the 

1 


TTiames. 
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Fhumoi 


Date and 
pkaBTSof 
tbeMooo. 


Time of 


Temperature of Air and 
Surface. 


Stateoftlie 
Sufrace. 


^ Winds, 
Faroe. 


Air. 


Surface 


Dur. 


Harwich H. 


June 26. 


8 A-M. 


67.0 


68.0 


+ 


1.0 


ruffled, 


WNW.me. 


Entrance do 




9 ... 


60.0 


67.6 


-.. 


2.5 


do. 


... 4o» 


tUdpwtyy 




11 « ... 


66.8 


57.6 


.... 


8.0 


do. 


dW. do. 


A w r 




NoGtt, 


65.5 


57,0 


p^ 


a5 


do. 


.«• do. 






3 P.M. 


62.0 


56.0 


— 


ao 


do. 


do. 


Outside of 




7 ... 


sao 


55.0 


.^ 


11.0 


do. 


... do. 


ShipwashS. 
ttollesley 
















' 


27. 


10 4.M. 


64.0 


5a5 


*— 


7.5 


ruffled, 


SW. do. 


Bay, 


















Outside of 


2a 


Noon, 


64.0 


67.6 


— . 


a6 


ruffled. 


SSW. mod. 


Shipwash S. 






' 












Near the 


29. 


Noon, 


59.0 


55.5 


-M 


a5 


ruffled t. 


SW.mod. 


Gabbard 




2 p. M. 


5ao 


56.6 


m^m 


2.6 


do. 


... 


Sands*, 




6 ... 


65.0 


55.7 





9.3 


do. 


... fresh. 




30. 


9 A.M. 


60.0 


65.5 





4.6 


V. rough, 




Outside of 


July 9. 


10 A. M. 


62.0 


69.0 


_ 


3.0 


ruffled, 


SW. mod. 


Shipwash 




2 P. M. 


63.& 


69.0 


_- 


3.6 


do. 


... do. 


Sami, 




4 0.,. 


61.0 


5a5 


...-I 


2.5 


do. 


... do. 






8 ... 


81.0 


5a6 


-^ 


2.6 


do. 


South, do. 






10 30 ... 


60.0 


59.0 


— 


1.0 


do. 


... do. 


On Inner 


10 


10 A. u. 


64.0 


59.0 


^^^ 


6.0 


ruffled. 




Gabbatd S. 




Noon, 


6ao 


60.0 


._ 


ao 


do. 








8 p. X. 


59.0 


58.0 


— 


1.0 


rou^ 




Near tftner 


11. 


5 A. M. 


65.0 


67.5 


+ 


2.5 


rough. 




Gabbard S. 




9 p. M. 


61.0 


6ao 


— 


ao 


do. 




12 miles off 


la 


8 A.M. 


61.0 


60.5 


- 


OA 


ruffled, 


N£. liffht. 
... do. 


Orfordness, 




10 ... 


62.0 


60.0 


Mi. 


2.0 


do. 


Near Inner 




11 ... 


62.0 


60.5 


i-.. 


1.6 


do. 


... do. 


Gabboi^ 




Nooh^ 


62.0 


60.5 


«. 


lA 


do. 


... do. 


On do. 


















Near the 


19. 


11 A* H. 


60.0 


59.0 


..mm 


1,0 


r. rough, 


N£. strong. 


Gabbards, 




3 p. M. 


74.5 


69.0 


.... 


16.0 


calm. 


calm. 






5 ... 


70.0 


69.0 


... 


11.0 


do. 


do. 






^ ... 


59.5 


59.0 


— 


MA 


ruffled. 






20. 


7 A* M. 


59.0 


69.0 




ao 


rough, 








11 e ... 


62.5 


69.5 


^m 


ao 


calm. 


oalm. 






6 p. H. 


62.0 


69.0 


.. 


ao 


do. 


do. 






7 ... 


62.0 


59.0 


_ 


ao 


do.± 


do. 






9 ... 


69.0 


59.0 




ao 


da 


do. 




21. 


8 A.M. 


62.5 


59.0 


„_ 


ae 


ruffled, 


NbW. light 






10 .«. 


63.0 


59.5 


•M 


a6 


do. 


».. do. 






Noon, 


66.0 


69.7 


.. 


6.3 


do. 


N£. do. 


» 




9 P. M. 


69.7 


69.0 


— 


0.7 


do. 


... do. 


^ 


22. 


8 ' A. M. 


60.0 


69.0 


^^ 


1.0 


ruffled, 


NE. light. 
... do. 






8 P. M. 


61.0 


61.5 


•f 


0.5 


calm. 






7 ... 


62.0 


61.6 


+ 


0.6 


ruffled, 


SSW. do. 



• Two dangerous diOBtoalxmtK and 90 miksSSE. I E.fianOrfordBtti. 

t At the depth of 17 firthoml the tempciatuie was found to be the sama as at the suzfiwe. 

^ At tfa« depth of 16 fttboms; the tempeiatwe was found to be the tame as at the luiface. 
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0b$ervaikm8 made durmg a Visit to Madeira^ and a Residence 
in the Cammy Islands. By Baron Leopold Von Buch. - 

TIT 

TT HKN my intelligent and amiable friend, the distinguished 
botanist Christian Smith of Drammen in Norway, and I were de^ 
tained in London in the winter of 1814, the similarity of our pur* 
suitssoonproducedadoseintimacybetweenus. We met frequent- 
ly, and visited many places together. Every thing we saw and 
heard, and, perhaps, my friend^s peculiar susceptibility also, were 
continually transporting our imaginations to the splendid pheno- 
mena of nature in warmer climates ; and we witnessed with the 
liveliest emotions the great facility with which people were waft- 
ed from this immense port to every quarter of the globe. Our 
desire, therrfore, became so engrossing, that we believed it to be 
only fulfilling our duty, when we endeavoured to profit by such 
an opp(»i;unity of acquiring some knowledge, however small, of 
tropical vegetation. While continually occupied with these 
thoughts, the WiUiam and Mary, a ship lying in the Thames, 
and quite prepared for setting out on her voyage, finally fixed 
our almost settled resolution. We resolved to visit the Canary 
Islands. 

The ship was ready to sail, and we were prepared to accom- 
pany her as early as February, that we might not miss the d&. 
lidous winter of these happy islands. But the ratification of 
peace with America, which would cause the American priva^ 
teers to abandon the coast, being still unconduded, the vessd, 
to our mortification, was detained in the harbour. We embark- 
ed at Spithead, near Portsmouth, on 31st March 1816. Con- 
trary winds, and a search of the press for the seamen on board, 
obUged us to remain some days longer in Yarmouth in the Isle 
of Wight. On 8th April, we at length left the Channel, gained 
the main ocean without difficulty or hardship, discovered the 
island Porto Santo on SOth, and on the 21st landed at Funchal 
in Madeira. 

Captivated by the powerful fascination of every object around 
him. Smith was no longer inactive. In a fit of transport, he 
rushed towards the Cactus bushes which covered the rocka in 
the most fantastic forms, to ascertain whether it was reality or 
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deception : he leaped walls to i%ach the ii^oods of DaasXy whose' 
summits the breezes waved gently and delightfully over the 
vines' that grew among them. As he ran enthusiastically 
from flower to flower, it was ^K^arcely possible to prevail upon 
him to enter the town. On an elevated situation, appeared a 
lawn of lofty trees, of Justicia, Melia Azederach, and Datura kr- 
borea, completely covered with gorgeous and gigantic flowers, 
that loaded the air with perfumes: The large leaves of the Ba- 
nana were waving over the walls, and the splendid palm trees 
rose high above the houses. The singular shape of the Dragon 
tree, the all-pervading fragrance of the blossoms, and the mas- 
sive leaves of the Orange trees, attracted us involuntarily to the 
gardens. Here the Coffee trees form hedges and copses, en- 
closing large beds, in which Ananas without number are culti- 
vated in the open air. Mimosas, Eucalyptus, Melaleuca, Pro- 
tea, Mamea, Clitoria and Eugenia, all plants of which we ob- 
serve only mere fragments in our hot-houses, are here elevated 
to tall and stately trees, displaying their far glittering Uossoms 
in the most delightful climate upon earth. 

" How shall I relate to you,'' said Smith, in a letter to his 
friends in Norway, " how shall I express what I have seen and 
felt — ^how can I convey to you an idea of the variety and singu- 
larity of these forms, of the beauty and brilliancy of these co- 
lours, and the general glorious aspect of nature with which I 
am surrounded I We have climbed the declivity of the moun- 
tains that environ the lovely Funchal ; — ^we have at length seat- 
ed ourselves on the margin of a rivulet which leaps from fall to 
fall through bushes of rosemary, jessamine, laurel and myrtle. 
The town, with its fortifications, its churchs, its gardens, and 
its vessels in the road-stead, are lying at our feet. Groves of 
chesnut and pine trees are stretched above us, among which 
are scattered flowers of spartium and lavender. The vast 
number of Canary birds among the branches are filling the air 
with their warblings; and the snow, sometimes appearing tiux>ugh 
the clouds that wrap the summits of the mountains, is the only 
object that "can recall my nativeiand."" 

Every step was instructive, every plant between the stones of 
the pavement a new discovery. The light-hearted children of 
the neighbourhood collected, and accompanied the industrious 
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b, leapmg ^th joyous agility amongst the roeks. They 
hrought flow«^ to him from every ^uartef ; they gathered toge- 
ther in dbee groups, waited silently and attentively to learn if the 
flowors would excite Ins attention. As soon as they were cfeposj- 
ted in the boxes, a general shout of joy arose, and ^ group 
bouiaded baek, with a thousand leaps, to cull new ik)wers among 
the rocks. From the opposite declivity, the abodes c^ hospitidity 
glittered through the close foliage of the encircling vines ; the 
waving bananas formed the roof of the porch ; a foaming stremn 
rushed among the banana roots, and lost itself anumg the large 
leaves of the Colocasia, that adorned the declivity with thdr 
Kvely verdure. A young woman with her distaff in her hand, 
sat upon a bank among the bananas : her husband stood befi»*e 
h^ with his guitar, to anticipate her wishes with tunes and 
scmgs, after the finished labours of the day ; and the neighbours 
were colleeted, to encourage the song and the sport with their 
applause. 

'The Island at Madeira was still the same as in former years, 
when it was described by Camoens the poet : 

NamM from her woods, with fragrant bowers adom*d, 
From fidr Madeira's purple coast we tum'd. 
CTpnis* and Paphos's vales, the smiling loves 
Miqu^t leave with joy, fixr ffSx Madeiia*« groves $ 
A shore so floweij, and so sweet an air, 
Venus might build her dearest temple there. 

MicKLE, Luriady B. v. 

We remfflned only twelve days on this charming island. It 
was the rainy season, and, on account of the rains, many a day 
passed which we would have gladly devoted to the prosecution 
of our pursuits. The mountains half-way down were conti- 
nually involved in clouds ; and on the higher parts of them, 
the snows were not yet dissolved. We nevaiheless resolved to 
ascend as high as possible, to obtain a survey, however super- 
ficial, of the decrease of vegetation on the heights. 

^^We left Funchal cm the 16th April at day-break, and soon 
reached the magnificent church of Senhora de Monte, which 
commands one of the most beautiful prospects in the world, and 
from a great distance serves as a land-mark to direct ships into 
the harbour. According to the barometer, its height is 1774 
French feet above the sea. The gardens are elevated to the 



and ike Canary Islands. d88 

Mme height, but th^re were no more Africfqii fonns, no more 
Palms, no erbc^eficent Euphorbias, no more Agavaa <» Caoi^ 
Kleinii ; and the Opuntia thail ro^e Ughest wa» abeady left be- 
hind at the elevation of 1005 feel. 

After another hour^s continual climbing, we reached the gfeat- 
est haght of the rooks in the immediate vicinity of Funohal ; it 
is a stone vii^ble from below, and S435 feet above the see. Im- 
mediately behind this height, we entered a thick grove of spleii- 
did Laurus Indica, whose wood abcDOBt rivals the beauty of m»- 
hogany. Among them stood lofty trees of Lawrus nobUii the 
laurel of the poets, and of Laurus TU (foetens)^ one of the lar- 
gest trees of the idand, which no axe touches or wounds with 
impunity. The stench emitted by the wood is so violent, that 
it compels the woodman to take to flight ; so that a tree can be 
fdled only in a number of days, and after loi^ intervals. If it 
is not touched or injured, its ample foliage and its wide iqHread 
branches, render it a real ornament of the woods. We observed 
also arborescent heaths, Erica scopana and Erica arborsa. The 
road to St Anna, upon the north ^de of the island, and 6om 
that to the top of the mountains, is here sepiirated by a wat^- 
fall. This point, by the barometer, was 8S51 feet high. The 
fog now appearing, covered every surrounding olgect, and we 
were obliged to continue our journey enveloped in thiek mist. 
It was still posfflble, however, at least, at first to see so fm* be- 
fore us, as in some measure to trace the direction of the road. 
At one o'clock we attained an elevation of 4163 feet, and at a 
little distance we discovered through the fog a mountmn valley 
adorned with bushes ; it was the Val Ganana. We entered, and 
found, to our no small astonishment, that it was an entire wood 
of billberries in blossom ( Vaccinium arctystaphyUos)^ small trees 
from 16 to 20 feet high, which we were obliged to examine minute- 
ly, before we could be satisfied that they were not the common 
billberry of our woods (Vaccinium myrtiUusJf grown to an un- 
usual size. Not far from the height stood the last majestic laurel, 
an andent tree, covered with moss, and completely distorted. It 
stood at the height of 4769 feet. In the opposite valley, we came 
up to several trees of Erica arborea^ which were 6 feet in circum- 
ference, and more than 30 feet high. After half an bourns walk 
towards the west, there appeared, beneath a little crag opposite 
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a jHrecipice facing towards the norths a magnificent spritig, aa 
copious as a rivulet, and rushing violendy . It was carefully in-* 
closed with a wall. Its temperature was 5^75 R. (T.26. C, 
45^ F.) The top of it, and likewise of the whole surrounding 
declivity, was in no place covered with snow. The spring had 
the temperature of the interior, and reminded us of the tempe- 
rature of northern climates. Vaccinium ardystaphyUoa creeped 
up the declivity upon the north side, but did not reach the sum- 
mit ; and, in our farther progress towards the height, it was no> 
longer visible. The rocks above the spring rose to the haght 
of 4849 feet above the sea. 

The fog was now so dense, that we could not see a few 
steps, before us. Even in this darkness, however, we ven- 
tured to climb still higher; for, being placed upon a sharp 
ridge, with vast and precipitous sides, we were in litde danger, 
as long as it continued, of wandering in a wrong directioik 
When we reached the first continued snow, the barometer shew- 
ed, an elevation of 5148 feet. The ridge now turned suddenly 
firom its former westerly direction, and ran from north to south, 
forming a large projecting bastion, surrounded with horrible 
and inaccessible precipices. The snow lay far down on the 
declivity. The highest peak was now not far distant, for even 
amidst this darkness it was distinguished by the pyramid d( 
stones erected upon it, and which rose through the surrounding 
snow. The barometer was fixed on this pyramid, and carefully 
observed ; and the height of the peak, which is called Cima de 
Tourigas, was, by this mode of measurement, found to be 5484 
French feet 

{To be Continued,) 
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List of Rare Plants which have Flowered in the Royal Botanic 
Garden^ Edinburgh^ during the last three months; with 
Descriptions of several New Plants. , Communicated by 
Dr Geaham. 

lO^A September 1826. 

ricated. ^rof^a^smal], awl-shaped. 
CiUj^ 4-toothed, tomentose, green, 
persisting, teeth pointed. CoraUa 
deciduous, twice the length of the 
calyx, 4-cleft, s^^ents rounded. 
Stamens 4 ; filaments twice the 
length of the coroUa, inserted into 
the back of the roundish, flat, bi- 
locular anther ; pollen whitish. Pis- 
tU single ; germen globular, green ; 
style filiform, sweUing under the 
stigma, longer than the filaments ; 
stigma flat, obscucelj bilobular. 

All the parts of the flower, except 
the germen and pollen, lilac. To^ 
merUum every where upon the plant 
cream-coloured, except on the back 
of the lea^ where it is nearly white : 
on the cyme it becomes lighter up- 
wards to the flowers. 

The plant was raised from seed sent 
by DrWallich from India in 1823, 
and marked ^^ NepauL" It has 
been kept in the stove. 

Campanula dichotoma. 



Asclepias tuberosa. 
Flowered in the open border in front 
of one of the stoves. 

Banksia aemula. 

This plant is at present flowering 
very freely in the greenhouse. The 
yoimg branches and leaves are co- 
vered with a rusty pubescence. 

Callicarpa cana. 

The yellow anthers, and the decur- 
rent leaves with branching veins, 
of the plant figured in Bot. Mag. 
t. 2107*9 make it doubtfiil whether 
our plant is the same ; but I think 
it sarest at present to consider them 
so, as in other respects they seem 
extremely alike. I add, however, 
the character and description of 
our specimen. 

C. oajM ; foliis petiolatis, lanceolatis 
acuminatis, dentatis, basi cuneatis, 
integerrimis, prsecipue supra ner- 
vos, subtus, ramisque tomentosis ; 
cymis axillaribus, petiolos exce- 
dentibus. 

Descript. — Shrub erect, stem round, 
grey. Branches decussating, sub- 
erect, young shoots covered with a 
dense, short, soft tomentum. Buds 
small, pointed, tomentose. Leaves 
opposite, petioled, spreading, deci- 
duous, about three pairs near the 
extremity of the branch remdn 
longer than the rest, lanceolate, 
acuminate, 4^ inches long, 2~2| 
broad,, bluntly toothed, entire, and 
somewhat wedgeshaped at the base, 
in no degree ctecurrent on the pe- 
tiole, wrinkled, tomentose, espe- 
. cially on the back, green above, 
white on the back ; primary veins 
little branched, and, as well as the 
middle rib, woolly on both sides, 
and prominent behind. Petiole ^ 
inch long,' stout, flat above, densely 
tomentose. Cymes axillary, situ- 
ated near the extremities of the 
shoots, on peduncles equal in length 
to the petiole, dichotomous, diva<- 

JULY— OCTOBEE 1826. 



grandiflora. 



Capparis spinosa, Caper bush. 

In the open border, in front of one of 
the stoves. 

Commelina cyanea. 

Draba alpina fi, siliculae pilosie. 

Br. Supplement to Appendix of Cap- 
tain Parry's First Voyage. The 
seeds of this and several other arc- 
tic plants were giVen to me by Mr 
Fisher, after Captain Parry's Se- 
cond Voyage. Some ofthe plants 
could not j^ preserved after they 
had germinated ; but this is ftilly 
estalmshed. 

Glycine mollis. 
Iris vema. 

Sweet's Brit Fl. Garden, t. G8. 

Ixora incarnata. 

Lobelia, corymbosa. 
L, corymbosa ; caule fruticuloso ; fo- 

Bb 
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liis sparsis, lanoeolato-spathulatis, 
inciso-serratis, concavis, decurren- 
tibns ; corymbis (demum spicis) 
axillaribus terminalibusque versus 
fines ramuolrum congestis. 

Descript — Root perennial, fibrous* 
Stem somewhat angular, procum- 
bent, brown, branched. Branches 
scattered, spreading, green. Leaves 
lanceolato - spathulate, inciso - ser- 
rated, concave, smooth, obscurely 
veined, decurrent, serratures acute. 
Flowers small, fetid, numerous, in 
flattish corymbs, afterwards elon- 
gated into ovato-cyllndrical spikes, 
which are axilhiry and terminal, 
and collected at the extremities of 
the branches. Pedicels in the axiln 
of small, pointed, green bracteas, 
and equal to them in length. Calyr 
departed, segments equu, pointed, 
at first appUed to the tube of the 
corolla, anerwards spreading. Co- 
rolla white or pale pink, with two 
rows of deep reddi^-purple spots 
on the inside of the limb at its 
base, marcescent; limb 5-parted, 
segments pointed, and slightly bent 
back, three middle segments near- 
ly parallel, the two lateral ones 
spreading; tube cleft to the base, as 
long as tne segments of the calyx. 
Filaments as long as the tube of the 
corolla, nearly colourless. T^ube of 
anthers dark leaden-coloured, half 
the length of the filaments, with 
two spreading awns at the apex ; 
style purple, as long as the stamens ; 
stigma very smalL 
The specific name I have adopted, 
• was su^ested by Dr Hooker, and 
is that under which, it is believed, 
he will presently figure the plant 
in his excellent Kxotic Flora, a 
work which has certainly no equal 
among those in course of publica- 
tion in Britain. 

Lonicera flexuosa. 

Lotus decumbens. 

Sm. Enffl. Flor. — L, minor^ Bishop, 
in Edin. Phil. Journal, Jan. 1826. 
This plant we had from Mr Bishop 
himself, and I cannot hesitate in 



considering it the L. decumbens of 
Smith. 

Magnolia grandiflora. 
Flowered freely on the open walL 

M artynia proboscidea. 

The seeds were brought from Mexico 
by Mr Mair, and the plant Is ripen- 
ing fVuit. 

Musa sapientum. 
Nelumbium speciosum. 
Nicotiana vincseflora. 
Nymphsea alba, var. canadensis. 

rniis IS easily distinguished from the 
European plant by the longer di- 
visions of the stigma, by the very 
unequal calyx; by the outer petals 
being green on the outside; and 
by the rounded overlapping lobes 
of the leaves. 

A Nuphar ^om Canada also flowered 
in the pond this season. It seem- 
ed certainly new ; but no memo- 
randa having been taken at the 
time, little can be said except that 
the flowers very nearly resembled 
the N. advena, while the habit of 
the plant was that of the N, lutea; 
the leaves are not raised above the 
surface of the water. 

Both these plants were presented to 
the Botanic Garden by th^ Coun- 
tess of Dalhousie, and both flower- 
ed in July. 

Persoonia lanceolata. 
Polygala aiRnis. 
Pycnostachys coerulea. 
Ruellia strepens. 
SpataUa bracteata. 
Stochys angustifolia. 
Thunbergia alata. 
— — — — angulata. 
Valeriana alliarifolia. 
Yucca filamentosa. 
Zephyranthes rosea. 



In the last Number of this Journal, two species of ^Conosper- 
mum were erroneously stated to have been sent by Mr Eraser 
from New South Wales. We owe the possession of them to 
the often experienced liberality of Mr Aiton. / 
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Celestial Phenomena from October 1. 1826 to Jcmuary 1. 1827, 
caladatedfor the Meridian qfEdinburghy Mean Time. By 
Mr CrEOBGE Innes^ Aberdeen. 

The times are iiuerted aooofdinff to the CivU reckoning, the day boginaing at midnii^t. 
—The Coiyiuictions of ttie Moon irith the Stars are givm In Ai^t AiceiuUn, 





OCTOBER. 




NOVEMBER. 


D. 


^- / // 




D. 


H* / u 




1. 


15 6 26 


% New Moon. 


1. 


5 42 * 


. d ])» = 


2. 


13 22 26 


<5])»19 


1. 


9 57 57 


6Dxt- 


2. 


14 9 50 


6))iW 


1. 


14 29 25 


6D1ATTL 


4. 


19 57 14 


6 J)»^ 


1. 


14 30 44 


i 52/3 TTt 


4. 


23 56 43 


<J))? 


1. 


16 58 16 


<5])»TTt 


5. 


25 5 


6))>^^ 


2. 


18 45 5 


6 5 p Oph. 


5. 


5 1 23 


6 JMlll 


3. 


5 44 53 


dJ? 


5. 


5 2 44 


c5 52^11 


3. 


14 55 10 


rfDiA^ :f 


5. 


7 35 10 


c5])»nt 


3. 


15 29 38 


c5D2a^ t 


6. 


10 16 11 


c5 > p Oph. 


4. 


16 25 3 


dDd ^ 


7. 


3 43 43 


rfD<? 


5. 


26 27 


6 })¥ 


7. 


7 9 25 


6 H/» t 


5. 


19 26 18 


6^(^A 


7. 


7 45 7 


6])ii^ t 


6. 


4 12 26 


Im. II. sat. 11 


7. 


14 16 8 


<i?*in. 


6. 


16 56 16 


]) First Quarter. 


8. 


5 4 8 


<i?20nt 


7. 


6 32 50 


'd (? ¥ 


8. 


6 44 29 


)) Fiist Quarter. 


7. 


23 16 - 


^ very near / TTJ 


8. 


9 28 36 


dJd t 


14. 


5 20 - 


Im. I. sat. % 


8. 


17 38 67 


■ i D¥ 


14. 


16 40 52 


Q Full Moou* 


9. 


F3 10 54 


d J/»»1 


16. 


13 30 47 


dD* b 


12. 


23 37 20 


In£ d O 5 


17. 


5 48 10 


d]) K b 


13. 




^ greatest elong. 


1& 


6 6 56 


dD^n 


14. 


12 28 30 


d^-ni 


la 


7 56 18 


dDh 


15. 


5 44 54 


ii^t 


20. 


8 27 - 


c5 <J A Oph. 


u. 


21 18 48 


O F"H. Moon. 


21. 


5 16 15 


rf J 1 « 2S 


20. 


7 10 22 


dD< » 


21. 


630 53 


rf ]) 2a OS 


20. 


23 32 - 


dK » 


22. 


17 33 24 


( Last Quarter. 


21. 


23 49 40 


dD'H 


22. 


18 46 54 


enters % 


22. 


3 14 8 


dDb 


25. 


13 20 26 


6)>V 


22. 


5 7 33 


Tm. I. At. V 


26. 


11 18 45 


d 3)«nf 


23. 


20 4 24 


dV.uj 


26. 


11 55 38 


6J)m 


23. 


22 19 38 


©enters 11^ 


2a 




Q greatest eloi^. 


24. 


2 20 27 


( Last Quaiter. 


2a 


17 8 16 


61)*^ 


24. 


22 4 1 


d }) 1 «os 


2a 


21 22 35 


dDx-^ 


24. 


23 16 59 


d J 2« sas 


29. 


11 32 42 


% New Moon. 


2& 


9 20 30 


d?AOph. 


29. 


15 - 


dJ? 


28. 


18 ^' 7 


dDV 


30. 


3 35 43 


Im. I. sat. Tl 


30. ^ 


22 30 


d ))'-W 


30. 


5 37 46 


d 5 )> Oph. 


30. 


b 59 39 


dDitif 


30. 


22 48 50 


dD? 


30. 


2 36 12 


d^y 


31. 


1 16 26 


d 5 1 /* ? 


31. 


50 52 


New Moon. 


31. 


1 49 51 


dJ.a^^ 


31. 


20 28 30 


dl*!? 

f 


31. 


5 7 42 

B 


Em. III. sat. V 
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DECEMBEK. 






D. 


^' / // 




D. 


^' / // 




2. 


I 55 48 


d5^ t 


23. 


3 44 33 


Im. I. sat. 71 


3. 


11 23 20 


65? 


23. 


4 9 38 


Em. IV. sat. If 


3. 


3 58 55 


dD^n 


23. 


4 12 8 


6DV 


3. 


19 56 31 


616 


23. 


20 10 4 


d ])«nj 


6. 


6 51 28 


I) First Quarter. 


23. 


20 49 26 


dDiTTJ 


7. 


5 29 16 


Im. I. sat. y. 


24. 


3 2- 


Inf. rf 0?^ 


& 


3 40 44 


Im. II. sat. y. 


24. 


21 50 32 


cPOb 


8. 


6 11 56 


Im. III. sat. If 


26. 


3 51 41 


djt — 


13. 


19 38 29 


dS' « 


26. 


8 12 56 


dDx=^ 


14. 


11 13 3 


O FuU Moon. 


26. * 


12 48 8 


dJMTTL 


14. 


11 54 48 


6D^ ^ 


26. 


12 49 27 


d 52/3 TTL 


15. 


6 13 33 


Im. I. sat. If 


26. 


18 iti 40 


dJ^TTt 


1& 


10 8 5 


dDb 


27. 


12 53 37 


d})5 


15. 


12 5 30 


d D» n 


27. 


17 55 


d )) P Oph. 


16. 


5 45 - 


dO$ 


2a 


10 50 - 


d])? 


la 


11 16 


d J 1 « 23 


2a 


22 10 21 


New Moon. 


la 


12 15 11 


d D 2« OS 


29. 


13 5 33 


6})i t 


22. 


6 21 25 


( Last Quarter. 


30. 


55 55 


dJ)¥ 


22. 


7 28 66 


O enters Y^s 


30. 


6 37 67 


Im. I. sat. If 


23. 


2 8 47 


Im. IV. sat. H 


30. 


14 35 16 


rf D^n 



Times of the Planets passing the Meridian. 









OCTOBER. 






D. 


Mercury. 


Venus. 


Mors. 


Jupitsr. 


Satunu 




H. , 


H. , 


H. , 


H. , 


H. , 


H. , 


1 


11 20 


14 45 


16 56 


11 15 


5 47 


18 48 


5 


11 31 


14 46 


16 53 


11 2 


5 32 


18 32 


10 


11 42 


14 48 


16 48 


10 46 


5 13 


18 13 


15 


11 51 


14 50 


16 44 


10 31 


4 54 


17 53 


20 


12 4 


14 51 


16 40 


10 18 


4 34 


17 34 


25 


12 15 


14 52 


16 36 


9 58 


4 14 


17 15 








KOVEMBEB. 






D. 


Mctcury. 


Veaut. 


Man. 


Jupiter. 


Sfttuxn. 


Geoisiao* 


H. , 


H. , 


H. , 


H. , 


H. , 


H-, i 


A 


12 30 


14 52 


16 32 


9 36 


3 46 


16 52 


5 


12 89 


14 50 


16 29 


9 23 


3 30 


16 32 


1(^ 


12 49 


14 47 


16 24 


9 7 


3 10 


16 13 


15 


12 59 


14 41 


16 21 


8 52 


2 50 


15 54 


20 


13 12 


14 34 


16 16 


8 36 


2 30 


15 37 


25 


13 18 


14 21 - 


16 13 


8 18 


2 8 


15 18 








DECEMBER. 






D. 


Mercury. 


Venua. 


Man. 


Jupiter. 


Saturn. 


Gengian. 


H. , 


H. , 


H. , 


B. , 


H. , 


H. , 


1 


13 19 


14 2 


16 8 


7 58 


1 42 


14 54 


5 


13 11 


13 46 


16 5 


7 45 


1 25 


14 40 


10 


12 47 


13 20 


15 58 


737 


1 1 


14 21 


15 


12 10 


12 54 


15 55 


7 6 


37 


14 2 


20 


11 18 


12 22 


15 52 


6 52 . 


21 


13 44 


25 


10 46 


11 48 


15 46 


6 35 


23 55 


13 25 
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On the 14th of November there will be an Eclipse of the Moon, which 
will be parUy visible : 

The Eclipse begins, Nov. 14. 13 47 33" 

Beginning of total darkness, - 14 55 18 ' 

Moon rises totally eclipsed, - 15 36 32 

Ecliptic opposition, - - ^5 40 54 

Middle of the eclipse, - - 15 43 8 

End of total darkness, - - 16 30 57 

End of the eclipse, - - 17 38 42 

Digits eclipsed, 17** 25' 50" from the north side of the Earth's shadow. 

On the 29th of November there will be an Eclipse of the Sun, which will be 
visible if the weather prove fiivourable. A complete calculation of the Lunar 
Elements, using the Tables of Damoiseauy and the Solar Elements as obtained 
bj using the Solar Tables of Delambre^ with the results of the principal steps 
of a cakulation for Edinburgh, was published in the Edinburgh PhUosopfiical 
Joumai for April 1826. The following are the final results, as inserted in 
that number : 









Mean Time. 


Apparent Time. 






D. 


^* / // 


M. y /^ 


The Eclipse begins, 


Nov. 


29. 


9 33 59,9 


9 45 32,4 


Oreatest obscuration. 


- 




10 37 37,7 


10 49 9,9 


Visible conjimction. 


- 




10 38 45,0 


10 50 17,2 


End of the edipse, 


at •• 




11 43 9,5 


11 54 40,9 



IHgiU ecfipaed 6** 68^ ie^,4, on the north part of the Sun's disc. The Moon 
will enter the Sun's disc on ihe west limb, at 37° 56^ iV^ from his zenith, 
in reference to the horizon. 



SCIENTIFIC INTELLIGENCE. 

ASTRONOMY. 

1. The Moon and its InhaAitants.'-'^lheis considers it as )C. 
very probable that the mooa is inhabited by rational creatares, 
and that its surface is more or less covered with a vegetation not 
very dissimilar to that of our own earth. Gruithuisen maintains, 
that he has discovered, by means of his telescope, great artificial 
works in the moon, erected by the Lunarians ; and very lately^ 
another observer maintains, from actual observation, that great 
edifices do exist in the moon. Noggerath, the geologist, does 
not deny the accuracy of the descriptions published by Gruit- 
huisen, but maintains that all these appearance are owing to 
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vast whin-dikes or trap veins rising above the general lunar sur- 
face. Gruithuisen, in a conversation with the great astronomer 
Gauss, after describing the regular figures he bad discovered in 
the moon, spoke of the possibility of a correspondence with the 
inhabitants of the moon. He brought, he says, to Gauss's re- 
collection, the idea he had communicated many years ago to 
Zimmerman. Gaus answered, that the plan of erecting a geo- 
metrical figure on the plains of Siberia corresponded with his 
opinion, because, according to his view, a correspondence with 
the inhabitants of the moon could only be begun by means of 
such mathematical contemplations and ideds, which we and they 
must have in common. The vaist circular hollows in the ttioori 
have been by some considered as evidences of volcanic action, 
but they difler so much in form and structure from volcanic 
craters, that many are now of opinion, and with reason, thKt 
they are vast circular valleys. Aj rxr^i^ nitU , u^oXVoutJtM,^ 

METEOUOLOGY. 

2. Tranamission of SottncL — " The extreme facility with 
whidi soundis are heard at a considerable distlmce, in se^Ferely 
cold weather, bias often been a subj^tof Tiemark ; but a ciitrai]&- 
stance occurred at Port Bowen, which deserves to be notic^, 
ss affording a sort of measure of this facility. Lieutenant ]|^os- 
ter having occasion to send a man from the Observatory to the 
opposite shore of the harbour, a measured distance of 6696 feet, 
or about one statute m^le and two-teuths, in order to fix a meri- 
dian mark, had placed a person half way between to repeat his 
directions ; but he found, on trial, that this precaution was un- 
necessary, as he could, without difficulty, keep up a conversa- • 
tion with the man at the distant station.^-^Parry. 

8. Showers of Wood in fiHfaiw.— In the Historian of Llane- 
aram and tlie Saxon Chronicle, it is said, ^' It rained blood in Bri- 
tain and Ireland) that butter and milk became ruddy, and the 
moon became red.** These rains fell in the reign of Prince 
Egfrid, in 684. 

4. Bitsher^ Meteoric Stone. — According to Stromeyer, it con- 
tains, iron 81.8 ; nickel 11.9 ; cobalt 1.0 ; manganese 0.2; suL 
phur 5.1 =: 100.0. Stromeyer had not examined it for chrome, 
but intended to do so. . 
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5. Mtnicliini on Magneiwn, — II. results from the experi- )C 
ments of this distinguished philosotpher, that there very proba- 
bly exists a. magnetic power in light, particularly in the exterior 
edge (d the violet ray ; and also, that this power is to be ascribe 

ed more to the diemkal or deoxydising rays,' than to the violet 
ray itself. If this newly discovered property of light shall be 
ooofirmed by the experiments of others, we must not, as some 
are disposed- to do, abandon the idea of the earth^s magnetism. 
The earth, as M oricbini remarks, will absorb the magnetic fluid 
of the solar rays, as it absorbs h^t and light. Iron, will bear 
the same relation to the magnetic fluid, as pyrpphorus to caloric 
and phosphorus, by iscdation, to light. 

6. Luminous Meteor, — ^EniKBuaGH. On Sunday, August 
27th, about nine o^clock in the evening, a meteor shot over this 
dty, in a direction frt»n SW« to N£., which was visible . for a 
few seconds, and brightly illuminated the sky. in its track. It 
resembled a great sky-rocket. — Falkibk. Sunday last was 
marked for the sudden rise which the thermometer expe- 
rienced, rendering the atmosphere so sultry that we were re- 
minded of the late great heats, and which was not diminished 
by the peals of distant thunder that continued to grumble du- 
ring the afternoon. At a quarter to nine o^clock in the even- 
ing, one of the grandest celestial phenomena that has occur- 
red in the memory of the oldest person was exhibited. The 
air was quil^calm ; but there was a heaviness which indicated a 
surcharge m electric matter. A vivid glare of light, tinging 
every ol^ect with a pale blue colour, suddenly blazed forth in 
the heavens, rendering the minutest object visible as at noon- 
day. The eyes of every person in the street were instantly di- 
rected to the east, where a most sublime sight met their gaze« 
A large body of fire, in shape like a jargonelle pear, and appa- 
rently of the size of a bee-hive, was moving in a direction from 
SW. to NE. with a rushing noise, something similar to that of 
a rocket. It left behind it a very Ipng train, not. of sparl^s, but 
fluid-like, and of the most resplendent prismatic colours. It con- 
tinued visible for nearly fifteen seconds, having gone over a 
space of about forty-five degrees, and descended apparently so 
low that it actually seemed to approach within a. hundred £ee.t of 
the earth. Having assumed a deep crimson tint, it wias extin-. 
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guisbed without any explosion, several pieces of red matter, like 
cinders, falKng perpendicularly downwards, which were evident- 
ly the burnt remains of the nucleus. — St Akdbew^s. On Sun- 
day evening last, at about a quarter before nine, there was seen 
in this city (St Andrew^s), a highly luminous meteor to the 
south-east of the city. When it was first observed, it had the 
appearance of a comet of transcendent brightness, having a no- 
cleus of about half a degree in diameter. It appeared to shoot 
forth in a direction from SW. to NE. over a circular path of 
about 85% and gradually diminislung in magnitude, ,until it fi- 
nally di8a{^>eared. What was perhaps most remarkable in this 
meteor was, that in its orbit it did not present an unbroken vo- 
lume of light, but appeared to throw out bright sparks in all di- 
rections, resembling, in some degree, a sky-rocket. The same 
appearance was observed at Cupar at the same time. — ^Bridling- 
TON. Sunday evening 27th, about nine o^clock, a luminous 
meteor of dazzling briUiancy was seen at Bridlington, for several 
seconds, in a NNE. direction ; in disappearing, which might be 
compared to bursting, it presented bright sparklings of a reddish 
yellow colour. The night was beautifully clear and serene. 

7. Remarkable RaifUxm.'^^in the 18th May of this year, 
1826, at six oVlock p. m., lightning appeared in the eastern 
part of the heavens, and a little rain fell. There, .where it was 
darkest, I, and many of the inhabitants of Lengsfeldt in Eise- 
nach, observed a very remarkable rainbow. We saw not only, 
as is commonly the case, the feebly coloured interior rainbow^ 
and the darker coloured exterior rainbow, with all their transi-, 
tion of colours, but among these also the following threefold 
repetition of them in the following order :— Most exterior rain- . 
' bow, violet, blue, green, yellow, and red ; under a dark layer, 
and below these with diminished intensity of colour, first the 
common interior bow, with red, orange, yellow, green, blue, 
violet ; then the following three ; purple, orange, green, violet ; 
purple, orange, green, violet ; purple, orange, and finally a dull 
green arched stripe. — Kdrsten Archiv, 

XHKMISTRY. 

8. Chemical Action of Diffused ^S't/ica.— -The clay and pul- 
verised flints are combined for the use of the potter, by being 
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first separately diffused in water to the consistence of thick 
cream, and, when mixed in due proportion, are reduced to a 
proper con^stence by evaporation. During this process, if the 
cvi^ration be not rapid and> immediate, or if the ingredients 
are left to act on each other, even for twenty^four hours, the 
flinty particles unite into sandy grains, and this mass becomes 
unfit for the manufacturer. In this case there is apparently a 
chemical action. 

9. Chloride of Lime as an Antiseptic. — The chloride of a^ 
lime is remarkable for its antiseptic powers : thus^ if an animat 
body, already offensive owing to putrefaction, is drenched in an 
aqueous solution of this salt, the smell entirely disappears ; furw 

ther, if fresh flesh is drenched in it soon, that is in a few days, 
it becomes converted into a mummy-like whitish substance, and 
does not give out any unpleasant smell ; hence it has been re- 
commended to use chloride of lime, in preference to all other 
substances, in the embalming of bodies./ 2>>^ 5# <i'7< ^*u ^ <^\ >"'- 

10. Ammoniac in Alder Water, — Mr Gleetsmann has detected ' * ' 
ammonia in the aquae distillatse Sambuci. In a former Num- "^ - 
ber we mentioned the occurrence of ammonia in Chenopodium . , 
fsetidum, Viola odorata, the flower of Stapelia, &c. &c. 

11. Acids and .Salts of Soil, — ^Dr C. Sprengel, private 
teacher of chemistry and economics in Grottingen, has published 
in Karstetfs Archiv, a long memoir on the characters of vege- 
table soil ; on the peculiar acid it contains, especially when in 
the state of peat, and on the various natural combinations of 
this add of soil, met with in soils of different descriptions. 

GEOLOGY. 

m. Quader Sandstone belongs to the Greensand — ^Hausmann 
and Von Schlotheim have ascertained that the quader sandstone 
<rf Pima, Quedlenburg, Blankenburg, &c. l)elongs to the green- 
sand formation, and is essentially different from the sandstone 
with coal on the Weser, which is a lias sandstone. 

13. Structure of the Swiss Alps. — ^From the foot of the Ce- /^^ 
vennes, by Marseilles, Gap, Grenoble, Geneva and Bex, similar 
and very simple geognostical relations occur. The lowest, rock 
is blackish marly limestone, which, from its fossils, and other 
characters, appears to be a lias limestone ; to this succeeds a 
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white, compact, often oolitic UtBeBtone^ which is Jura limestone, 
and is often cove^d with claj, sandstone^ mari, &e. that belong 
to the quader sandstone and green sandstone. The valleys are 
often filled with Molasse. The Swiss Alps are, in all probafaiii- 
ty, »milarly constructed. The dark transition limestone, with 
its subordinate beds of gypsutti, belmig to the lias fonaa^on ; 
the true alpine limestone to the Jura limestone ; the green sand 
and quader sandstone form the highest ridges of the calcardous 
alps, as on the Mount Saleve, Diablerets, &c» It seem^s i»oble- 
natical if true transition limestone occurs in this part of the Alps. 
If the view now given be correct, sajrs Keffierst^n, the calcare- 
ous alps and the Jura exhibit the same gecgnosUcal structture 
and composition, and probably were at one time connected to- 
gvther (as is the case at present in the south of France), forming 
an eiUennve plateau, which, at a period not v^y remote, auf^ 
lered violent elevations and depressions, by which the green 
sand, for example, was raised to the hd^t 0^10,000 or 12,000 
&et. These changes, wluch have ^ven the present form to the 
Alps, may have taken place during or ^ter the deposition of 
the chalk fonnadoQ. 

14. Jpafiie in Secondmy QreenaUme. — The Greenstone of 
Salisbury Crags, in our vicinity, contains, crystals of Apatite. 
The well known secondary greenstone of the Blaue Kuppe, neai: 
Eschwege, in Germany, has also been found to contain, along 
with crystals of magnetic iron ore, crystals of apatite or phos- 
phate of lime. 

MINERALOGY. 

15. Stdphate qfStrontian and Sulphate ofBarytes confbund- 
ecL — Several writers have mentioned sulphate of strontian as 
ooetirring in vans and cavities in different places, where only 
sulfate of barytes is met with. To those who may not be wil- 
ling to use the mineralogical characters f(X distinguishing them, 
the following chemical properties will answer : Every combina- 
tion of strontian cok>urs the flame of the blowpipe purpltsb-red, 
—•every combination of barytes yellowish-green. The causdc or 
hepatie smell before the blowpipe, detecmities the kind of acid 
wUch existed in combination with the earth before the experi- 
ment 

16. Telluric Bmnuth.-'^Berzelmn lias analysed a mineral, of 
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a silver white colour, broad foliated fracture, and ahiniug me- 
tallic lustre, from Riddarhytta, and found it to be a telluric bis- 
muth. It occurs in the mine of Bastnas.— Pegg^ndlo/]^ Jamr* 
nal. 

17. Vesuvian of Mu9sa. — ^According to Dr Kofaell, ki £ilru 
ner^s Archivi. b. vii. heft. 4., the Vesuvian of Muasa cofitaiiia 
Silica 34848; Alumina $S1.9S8; Lime 88.609 ; and Oxydule of 
Iron 5.400 = 97.790.— Fe^i^ion cf Moniztmi, Klica 87.644; 
Alumina 16.688; Lime 38.240; Oxydule of Iron 6.4^ =£ 
98.972. Bather more than 1 per cent of phosphoric acid wad 
found in these Vesuvians ; but whether it was a regulalr or acei* 
deiltal part, was not determined. 

18. Garnet. — ^Kobell in Karsten^s Archiv, b. v., in a Me* 
moir on Garnet, msdntains, that dnnamon^tone, the Hessonite 
of Haiiy, is a variety of garnet, and is disposed to consider Hei-^ 
Vin also as a variety of garnet. The hyadnth-red, aiid' orange^ 
red garnets of Piedmont, be says, are crystallised varieties' of 
cintiamon-stone. 

19* Naktral ^/t«^.-^ Professor Breidiaopt has met with na.. 
tural alum crystallized in regular bctahedrckis, in a slaty^lay, 
near to Wetzelstein in Germany .-^jSar^^^T^, Archiv ^ b. vii. h. i. 
s. 115. 

ZOOLOGY. 

20. Entomology, — The Highlands of Scotland are ricK in 
insects. Last summer, Mr John Curtis, the editor of British 
Entomology, made a six weeks tour in Scotland ; and' among 
the Lcpidoptera alone he added to his cabinet, which already 
contained 1200 British species, thirty, species that were new to 
him, and no fewer than thirteen of these non-descript. . At the 
base of Shehallien he found the rare Biston trepidaria. 

21. Mastodon found in Bahama. — In a collection of objects ^ 
of natural history, lately sent firom Bahama to Professor Jame- 

son, there is a fossil grinder of a mastodon, the first instance we 
tecollect of the remains of th^t genus having been found in that 
quarter. 

5e2« Mammoth at JBudmCs Bag. — Professor Jameson has in 7^ 
his pods^on a fine fosnl grinder of the mammoth, which waa 
ibuftd on the shore of Hudson^s Bay, by the then Chief of that 
CDuatiy, William Auld, Esq^ 



/ 
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23. Whale-Fishery at Van DiemarCs Land. — ^Whales had 
very frequently been seen in the estuary of the Derwent and in 
the bays adjacent, and one or two had been occasionally killed ; 
but the first attempt to make their capture a regular branch of 
trade, took place in May 1824. Mr £elly, an enterprizing re- 
sident at Hobart Town, resolved to employ a colonial built 
schooner in this undertaking. She was only fifteen tons bur- 
then, was manned with twenty-two hands, and had five whale- 
boats attached, furnished with the requisite implements. With 
this little vessel, in the. short space of thirteen days, Mr Kelly 
contrived to capture five whales, the blubber of which yielded 
forty-five tons of pure black oil. As soon as a whale was kil- 
led, the schooner was run up to the carcase^ and the JleiTsing 
eommenced ; when the blubber was stowed into the casks, the 
vessel (being tolerably well loaded with the produce of one sizar- 
ble whale) was immediately steered for the harbour, from which 
she was seldom more than eight or tcB miles distant, frequently 
not more than four or five. The cargo being discharged, the 
schooner was again at her post in the offing within a few hours. 

24. Fossil Insects. — Fossil insects occur in amber and in 
some other minerals. Those met with in amber vary mudi in 
species, according to locality. The amber of Sicily contains dif- 
ferent CoUoptera^ that of the Baltic sea contains many Diptera 
and Neuropteron The following genera have been found in 
amber : PUitypiLSj AractoceroSy GryUuSy Mantis, larvae of but- 
terflies ; Phryga/nea, Ephemera, Perea, Formica, Evania, Ti- 
pvla, Bibio, Empis, Scdopendra, Chironomus, and many Arach- 
nidcea. Of fossil insects in other substances, Parkinson men- 
tions larvae of LibeUida in limestone, and some Melolonthce and 
Polistes have been found in slate. 

BOTANY. 

• 25. Nardus or Spikenard — From a species of Nardus^ which 
grows in vast abundance all over the Malivah in India, Dr Max- 
well, in the Transactions of the Medical and Phyacal Society 
of Calcutta, which has just reached Europe, informs us, there 
is extracted a highly pungent essential cnl, which he strongly 
recommends to be used in the way of friction in rheumatism, 
because he has found it very efficacious in greatly alleviating, or 
entirely removing, that disease. Dr Wallich says, this plant, the 
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nardusor spikenard of the ancients, is either the Andropogon 
Ivarancura of Dr Blane, or the Andropogon Martini of Rox* 
burgh : its characters shew it to be different from Andropogon 
schaenanthus, Fl. Ip. Dr Wallich adds, " Over and above the 
three species of Andropogon, (viz. Scboenanthus, Ivarancura and 
Martini,) which are considered as the spikenard of the ancients. 
I beg to observe, that Valeriana Johomouriy (Vide Fl. Indw 
vol. i. p. 265.), is also taken to be a sort of spikenard. Now, 
two more distinct things do not exist than those two geiiera;' 
and the root of the Valeriana Johomouri is very little inferior in 
fragrance to our common valerian, (Val. oiBc.) which smells abo* 
minably. 

• 9G, On the Oskac, or Gum Ammoniac Pltmt, — Captain Hart 
of the 5th Battalion Native Regitaaent, Bombay, gives the 
following information as to this interesting plant, in vol. i. 
of the Transactions of the Medical and Physical Society of 
Calcutta. " It having been intimated to me, while at Bu* 
shire, by the Preadent, Capt^n Bruce, that the plant which 
produces the gum ammoniac, called by the Persians O^hac^ 
would be acceptable to botanists, as it was but imperfectly 
known, I procured the accompanying piece of stem, leaf and 
flower, and took a drawing of one of the finest plants. Its 
height was 7 feet 2 inches, and the circumference of the lower 
part of the stem 4 inches. It grows principally in the plain be- 
tween Yorde-Kaust and Kumisha, in the province of Nauk, 
without cultivation. The gum is so abundant, that, upon the 
slightest puncture being made, it instantly oozes forth, even at 
the ends of the leaves. When the plant has attained perfection, 
innumerable beetles pierce it in all directions ; it soon becomes 
dry ; it is then picked off, and sent via Bushire to India, and 
various parts of the world, and is an article of considerable ex^ 
port. I am of opinion that it might be cultivated with success 
in many parts of Katty war, and the experiment might be worth 
the attention of Government. The gum might easily be pro- 
cured by artificial means, which would answer the purpose 

equally well.'' 

27. The bark of the stem of the Pomegranate^ a specific in 

cure of Tcenia or Tape Worm. — P. Breton, Esq. says, *^ I 
have repeatedly put to the test of trial, in cases of taenia^ with 
uniform success, the dried bark of the stem of the pomegranate 
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dirub, both ia deooction and in powder, without exciting aay 
etber sensations than those which arise from the exhibition of 
die fresh bark of the root of the plant. I have also ascertained, 
by frequent trials, that the virtues of the bark may be preser-> 
ved'Sevend years; a circumstance favourable to its transmis»on 
to Europe. Some hark of the stem, which I have had upwards 
of four years, packed in a deal box, I have recently tried in se- 
veral cases of taenia with perfect success ; so that I have no he^ 
' sitaticm whatever in recommending this drug, not only as a safe, 
but as a perfectly certain remedy for the expulsion of taenia. 
This drag is equally efficacious in expelling from the lower ani« 
mals, (especially dogs) tsenia, to which they are very subject in 
tfaisxrouBtry. To full grown dogs may be given the same, dose 
as that taken by adults. The powder mixed with butter ok 
minoed.meat, is as good a form as any ; some dogs will of them« 
selves eat it when, prepared in tliis manner. The powder m4y 
also be given in balls, ot the decoction may be substituted with 
equal effect. We are indebted^ it seems, for our knowledge of 
diiB invaluable remedy for the tape wonn to a mussulman fa- 
keer, named Azim Shah, who, in 1804, having relieved, in a 
lew hours, Mr Robert Home of Calcutta of a taeniay which .mear 
«ured 36 feet in length, was prevailed on by a reward of two 
gold mohars, to disclose the secret.'" — Transactions qfthe Medi- 
col and Phf^sical Sodetyqf Calctiita, vol. i. 

AKTHBOPOLOGY. 

. 88. Account of a singularly smaH ChUd^ by T. E. Bakee, 
Esq.xxf Buxar. — The child is the daughter of a Mrs Green, the 
wife of the riding-master of the 5th Native Cavalry, and is now 
^ with the mother, living at this station with Mr Edwards, an 
overseer to the Honourable Company'^s depot ; it has been seen 
by Mr Surgeon Gibb, the superintendant of the stud ; by 
Thompson, the civil surgeon of Arrah, by Captain J, Macken- 
zie, and other residents at the station. The mother was coming 
by water from Agra, and was ccmfined near Bandah, when she 
thought herself about six months and a half gone with child, 
and attributed her premature confinement to having over-exerted 
herself in removing some boxes, &g. On this day (May 24th) 
the child. is one month and twenty days old ; it weighs exactly 
one pound and thirteen ounces, and is fourteen inches in length. 



The following are the dimensions of the principal parts ci the 

Circumference of the hesd (longest diameter), .' . » 10. 
Ditto ditto (shortest diameter), - « • . . m i^l . 
Ditto of the chest, - - - - - - 9 

Ditto of the body, - - - - - • S 

Ditto of the thigh, midway between the knee and the faip-jotnt, 8.6 
Ditto of the fore-arm, midway between the wrist and elbow, - 1.7 

I much regret the weight and dimensions of the child were not 
taken when it was first bom, for the mother informs me it has 
grown considerably since that time. At first it would not take 
to the breast, but it now sucks very well. The bones of the 
head are rather loose, and the anterior and posterior fontanels 
are large in proportion to the size of the head. — Tramactions 
of. the Medical and Physiad Society ofCaicutia^ vol. i. 

MENSURATION. 

29. TMes for converting Scotch Land Measure inio Impe- 
rial Land Measure^ and for finding the Renty Produce^ or Va- 
lue of an English Acre^ liaving given that of a Scots Acre *• — 
Before the act for ascertaining and establishing uniformity of 
weights and measures was passed, there was no certain rule for 
determining the proportion of 'the Scots to the' English acre, on 
account of the want of agreement among surveyors as to the 
exact length of the Scotch ell. Now, however, the length of 
the ell has been ascertained by a careful and scientific measure- 
ment, and the result as well as the proportion of the Scots to 
the English acre declared by a Jury appointed by the Sheriff- 
depute of the county of Edinburgh. Their verdict, which is 
dated 4th Felwuary 1826, finds, that the standard Scots dl, at . 
the temperature of 62^ of Fahrenheit, contains S7.0598 Impe- 
rial standard inches ; and, consequently, that the Scots chain . 
contains 74.1196 Imperial standard feet, and that the English 
or Imperial acre has to the Scots acre the proportion of 1 to 
1,26118345., From these data, the two following concise Tables 
have been constructed. The first serves to convert any number 
of Scots a^res, roods, falls, and ells, into Imperial acres and' the 
decimal fraction of an acre ; and by the second, having given 
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* Mr JBlgen of Aberdeen sent us for insertion in the Jbumal Interesting 
[ Tables <^ the -same general nature with those here given. These TaUea Were 
e:lBamUied 1)7 an ewinenfi matbana%ian, 'who constructed' those now publish- 
ed, which he considers more convenient. » 
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the rent or value of tlie produce of one, or any number of Scots 
acres, the rent or value of the produce of the same number of 
imperial acres may be found. Their construction is sufScienUy 
obvious, and th^r application must be manifest from the ex- 
amples which follow them. 

Table for converting Scots Acres, Roods, c^, into Imperial Acres. 



'^ 



^ 



Scots 


Imperial 


Scots 


Imperial 


Scots 


Imperial 


Scots 


Imperial 


Acre. 


Actes. 


Roods. 


Aare. 


iFalls. 


Acre. 


EOs. 


Acre. 


1 


1.26118345 


1 


.31530 


1 


.007882 


1 


.000219 


2 


2.52236690 


2 


.63059 


2 


.0J5765 


2 


.000438 


3 


3.78355035 


3 


.94589 


3 


.023647 


3 


.00067 


4 


5.04473380 






4 


.03153 


4 


.00088 


5 


6.30591725 






5 


.03941 


5 


.00109 


6 


7.66710070 






6 


.04729 


6 


.00131 


7 


&82828415 






7 


.05518 


7 


.00153 


8 


10.08946760 






8 


.06306 


8 


.00175 


9 


11.35065105 






9 


.07094 


9 

■ 


.00197 



Table for Jlnding the Rent Produce of an Imperial Acre, having given 

those of a Scotch Acre. 



Rent, Produce, &c | 


Rent, Produce, &c. 


Rent, Produce, &c | 


Soots 
Acre. 


Imperial 
Acre. 


Scots 
Acre. 


Imperial ■ 
Acre. 


Scots 
Acre. 


Imperial 
Acre. 


£ 
1 
2 
3 
4 
5 
6 

7 

8 

9 

10 


£ 
.79291 
1.58581 
2.37872 
3.17162 
3.96453 
4.75744 
5.55034 
6.34325 
7.13615 
7.92906 


8. 
1 
2 
3 
4 
5 
6 

7 

8 

9 

10 


£ 
.0396 
.0793 
.1189 
.1586 
.1982 
.2379 
.2775 
.3172 
.3568 
.3965 


D. 
1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 


£ 
.0033 
.0066 
.0099 
.0132 
.0165 
.0198 
.0231 
.0264 

.0297 
.0330 
.0363 



1 



Example of use of Table I. — Convert 

3258 Scots Acres 2 R. 31 F. 28 £. 

into Imperial Acres : 

Imperial Acres. 

sooo-j 

50 I ^^^^ Acres = 



8j 

2 Roods 

^ } Falls 



3783.55035 
252.23669 
63.05917 
10.08947 
.63059 
.23647 
.00788 
.00438 
.00175 



Example of use of Table II.— A Scots 
Acre was sold for il 82 s 12 : 9 ; 
hence find the value of an Impe- 
rial Acre ? 



^\ I Pounds 

^2 } ShilL 
9 Pence 



£ 63.4325 

1.5858 

.3965 

.0793 

.0297 



Value of Imp. A, = £65.5238 



— £65:10 



StVj- 



Imperial Acres, 4109.81675 
= 4109 A. 3 R. 10 P. 20.6 Y. 

It may be useful to surveyors to know, that the exact length of the Iml 
perial Chain has been laid down on the parapet in front of the Edinburgh 
University buQdings. ^ 
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NOTICES OF NEW BOOKS. 

29. Dcmbeny on Volccmoes. — This truly excellent work has 
afforded us during its perusal, much unmixed pleasure and de- 
light. We have nothing equal to it on volcanoes in the English 
language. The excellence of its arrangement, the accuracy of 
its details, the extensive array of facts by which it is distin- 
guished, the general judidousness of Dr Daubeny^s conclusions, 
all concur in rendering it a most valuable addition to the geo- 
logical literature pf Great Britain. Dr Daubepy is alr^uly 
advantageously known to the public by his excellent memoirs 
in the Edinburgh Philosophical Journal. His work on Volca- 
noes gives him high rank among the geologists of this country, ' 
and, we trust, is but the precursor of other geological achieve- 
ments. 

30. LotMa/rCs Coimiy AUas of Scotl(md»*^T\n& work, which is 
now in progress of publication, in quarto size, we consider de- 
serving of public encouragement, on account of its general ac- 
curacy, neatness of engraving, convenient form, and cheapness. 
We shall notice it again when completed. 

31. Dr Fyfis Mcmiud of Chemistry,^^Tlns work, in one 
volume of moderate size, and illustrated with numerous, very 
useful, wooden cuts, we recommend to the student of chemistry, 
from its accuracy, perspicuity, and the practical details with 
which it abounds. We have not met with any English work 
which contains in the same space more useful matter than the 
Manual of Dr Fyfe. The wooden cuts, also, give a character 
of utility to the work, which wiU be most particularly felt and 
prized by the student of chemistry, for whose use alcme this 
work has been written. 

32. Captain Parrjfs New Work, — Of this work, just publish- 
ed in London, no copies have as yet reached Edinburgh, so that 
we are deprived of an opportunity of noticing it, 
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List of Patents granted in Enghmdjrbm ^6th May to 9th Sep- 
tember .1826; 

1826. . 
May 8* 1^' Zachabiah jun. of Rirtsea, pa#ixb^oker,'for a combination of nta« 
terials to be iifl<Mi Aft f ueL . ' 

23. D, Dunk, King's Bow, Pentonville, manufacturer of essence of cof- 
fee ' and' spioes, for improvemfents ' upo» the ' screw pres^^used in 
the pressing of paper^ books,., tobacco, or bale-gpods^ and in the 
expressing of olL, extracts, or tinctures, and %r various other 
purposes,, in. which great pxeasiire is jrequizedk: 
T. HuaHEs, Newburv, Berks, miller, for improyements in the me- 
thod of restoring tc>u1 or smutty wheat, and rendering the same 
fit lor uie. 
F. MoLiNEUx, Stoke Saint Mary, Somersetshire,'foi' an improvement 
in machinery for spinnin^^ and twisting silk and wo^ and for 
roving, spinnings and twisting flax^ hem{),.oottoni andiythar &• 
brous substances. 
T. P« B«(T, Strand, eoach<«QfikerY ibr ^pf«renents in wheel.cttTiageBk 
J. Parker, Knightsbridge, iron and wire-fence manufiicturer, for Im^ 

provements to park or other gates. 
IX P, DvofiBROoea^ JLeioester Square, far nn^ipanitiiBteiiDQl wort, 
and alfo for the purpose of condenang the steam arising .from 
stills durKig the process'^ of distillation. 
Mii|r 29* W* H« Oivbs, Caatle Court, Lawrenee'luBne^'wai^howemB^ asnd A. 
BixoN, Huddersfield, manu&cturer, for a new kind of piece 
goodtf fermed by a combination of threads of two or more colours:, 
the manner of combininff and dispUviag 0uck oeleura in such 
piece goods constituting uie novelty thereof. 
j. SifTFB, TiveitoB, ]>evoa8hire, lace manufiieturer, for an improve- 
ment on the stocking-frame. 
J. Loach, Birmingham, brass-founder, for a self-acting sash-fiistener, 

whidb fiuit^Bing is applicable to oUier purposes. 
B* Sx^QQ, Kilnhurst Forge, near Doncaster, steel maoufactiirer, for 
an improvement in the manufacture of springs chiefly applicable 
... ' to caxriiges. . 

L. J. Maris, Marquis de Combis, Liecester Square, for improve- 
ments in the construction of rotatory steam-engines, andtne ap- 
pajratus connected therewith* 
^ J. B. Fernandez, Norfolk Street, Strand, for improvements in the 

construction of blinds or shades ^r windows, or other purposes^ 
B. M1GXI.EHAH9 Funiival*s Imi, dvil engineer and aichiteety for im- 
provements in engines, moved by the pressure, elasticity, or ex. 
pansion of steam gas or air, by which a great aavii^ in fiiel will 
beefifected. 
H. B. Faxshaw, Addle Street, silk embossor, for an improved wind- 

iiig'«iachin& . 
J. Ham, Holton Street, Bristol, vinegar-maker, for an improved pro- 
cess fbr promoting tiile action of acetic acid on metafile bodies. 
June 13. To T. J. Kkowlys, Trinity College, Oxford, for " a new Manu- 
fiicture of Ornamental MetaL** 
22. To T. Halahak, York Street, Dublin, Lieutenant in the Boyal 
Navy, for " Machinery or Apparatus for working Ordnance." 
July 4. To L. Aubrey, Two Waters, Herts, engineer, for " an Improve- 
. ment or Improvements in the Web or Wire lor mridng: Paper." 
To J. Poole, Sheffield, shop-keeper, for ^' Improvements in the 
Steam-engine Boilers, or Steam-generators, applicable also to the 
evaporation of other fluids.** 



I 
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^tAy '4/'To D. FasKs^AW, WakeSeld, sailer, fi^f'^ impn%^axiGht»^^^ 
surixig for, and maJdng C^Jam fei* bonds and other cattle*" 
To P.. <|boves, I^i verpo ol Street, for ^^ ImprovemeHtB in manu&c- 
tttrfai or maKngWIiite Lea^^ 
' T^'B; Wo&HAiit, 'Wigmore S^^ Ca^rendiflh Square, pianoforte 
-maJcer, fbrltriprovements tm Pianofiirrtes.'' 
; lO.'To Pi'.GitOTKB, ljiTer|k)Or Street,' finr *- Improvements in making 
Paint or ^Pi^ent, for piepaiing or ^otAbiidng a iubstance or ma- 
terial witli oil, turpentme, and other ingredieiiti.'* 
14.'To^B;'LowE, ^nningham, gift tor-miaiu&etnre^ fo^ ^^ Intpirove- 
mentft in u^e^il and omamentfd'Dres^g^in^'' 
To J. Or T' and J. HAKRisoTr, W^kingtonj Cottiberland, straw- 
hat manuftctnrer, for ''an Improved method of preparing straw 
aiid grass,^ toi foe used in ^the manu&cture ^f Hats and Bonnets." 
14. To J.P.De la Pous, George Street, Hanover Square, dentist, 
* atid W. ' LtTTLEWART, -Samt Mary Aice,- math^atiod instru- 
' ment maker, for ^an Improvement in securing or mooring ships 
and' other fbating bodies, and Apparatus for performing the 



same.'* 



To K Bayliffe, KendUl, 'Westmorland, worstednspinner, for 
^ ^ Improvements in the • Machinery used fbr the operatilomr of 
drawing, roving, and spinning of sheep and lambs* wooL" 

To J. I<.HiaaiK8, OnSord Street, fbr ''^Improvements in the con- 
struction i>f €at-blocks and Tish-hooks, and in the applioition 
thereof." 
2i* To J. BASftOM',' Birmingham, brassfennder and Venetian blind- 
maker, for a " Combinatdon of Madiineiy for feetfing fire*indtk 
•fuel." 

To W.; JoHxsTow, CaroHne street, - BeMrd' Square^ jeweller, for 
" Improvements on Ink-holders." 

To W. KOBntsoir, Craven Street, Strand, for a " New method of 
prcmrfling Vessels by steam." 

To W. -Parsoks, Dock Yard, Portsmouth, ' naval architect, for 
" Improvements in Building Ships, which are calculated to lessen 
the dangerous effects of internal or external violence." 
Aug. 1. To W. Davidson, Gla^w, surgeon and druggist, for " Processes 
for bleaching or whitening Of Bees' wax, Myrtle-wax and Animal 
Tallow." 

To T. J. Knowjlys, Trinity CoUeffe, Oxford, and W. Duesbuky, 
Bonsad,' D e r by Hhli ' e ,"c ollar mauuBicture r; for" I mpr ov eme nts in 
Tanning." 



List of Patents grant edin Scotkmdjrom ^th May to 9th Sep^ 

tember 1826. 

1826. 

June 12. To Richard Mee Raises of London Wall, in the city of Lon- 
don, Esq., for an invention communicated to him by a foreigner 
residing abroad, for '' a Method of applying Steam without pres- 
sure to Pans, BoUers, Coppers, Stills, Pipes, and Machinery, in 
order to produce, transmit, and regulate various temperatures of 
heat in the several processes of Boiling, Distilling, Evaporating, 
Inspissating, Drying and Warming, and also to produce Power." 
17. To Thomas John Knowlys of Tnnity College, Oxford, Esq. for 
an Invention communicated to him by a foreigner residing 
abroad, '^ of a new Manu&cture of Ornamental Metal or Me- 
tals." 
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1826. 

June 26. To FbjlNcis Hallidat of Ham, in the countj of Surrey, Es^, 
for ^^ certain Improyements on Machinery to be operated upon 
by Steam." 
29. To William Thomsox, Cabinetmaker and Joiner, residing in 
Fountainbridge Street, Edinburgh, and Malcolm Muir or the 
Glasgow Veneer Saw Mills, for ^^ certain Machines and lm» 
provements on Machines and Instruments or Tools a ppl icable to 
the peiformance of Cabinetmaker's Work, Joiner's Work, Car- 
penter's Work, and to other similar purposes." 

July 1 2. To Louis Joseph Marie, Marquis de Cambis, a native of France, 
but now residing in Leicester Square, in the parish of St Martin 
in the Fields, and county of Middlesex, for an Invention commu- 
nicated to him by a foreigner residing abroad, ^ of certain im- 
provements in the construction of Rotatory Steam Engines, and 
m the Apparatus connected therewitht" 
21« To Henry Akthomt Eoymans of Wamford Court, Throgmor- 
ton Street, in the city of London, Merchant, for an Invention 
communicated to him by a foreigner residing abroad, ^ of cer- 
tain Improvements in the construction and use of Apparatus and 
Works for Inland Navigation." 

Aug. 7* To Moses Poole of the Patent Office, Lincoln's Inn, in the coun- 
ty of Middlesex, gentleman, for an invention communicated to 
him by a foreigner residing abroad, '' of certain improvements in 
the Machines used for carding, slubbiiig, slivering, roving, or 
spinning wool, cotton, waste suk, short stapled hemp and flax, or 
any other fibrous materials, or mixtures thereo£" 

Sept. 5. To JoHK Gut and Jacob Harrisok, both of tbe parish of Work- 
ington, in the county of Cumberland, straw hat manu&cturers, 
for ^^ an improved method of Preparing Straw and Grass to be 
used in the manufacture of Hats and Bonnets." 
9. To Francis Hallidat of Ham, in the county of Surrey, Esq., 
for * certain Improvements in Engines or Machinery to be actu- 
ated by Steam, which Improvements in Machinery with or with- 
out the aid of Steam, are applicable to the raising or forcing of 
water." 
. 9. To the said Francis Halliday for ^ an Apparatus or Machinery 
for preventing the inconvenience arising m)m Smoke in Chim- 
neys, which he denominates a Wind Guaid." 
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St Hilaire, M. J. G., on female pheasants assuming the male plumage, 302. 
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